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PREFATORY. 


In  the  following  pages  I have  tried  to  embody 
the  leading  facts  about  sleep,  with  such  reflec- 
tions and  suggestions  as  have  occurred  to  me 
in  the  course  of  investigations  relating  to  that 
rhythmical  function  of  life.  I venture  to  hope 
they  will  be  of  value  to  the  ordinarily  intelli- 
gent reader,  and  not  wholly  unworthy  of  the 
attention  of  the  student  and  practitioner  who 
are  concerned,  the  one  to  comprehend,  the  other 
to  relieve,  the  troubles  which  so  commonly  arise 
in  connection  with  this  state  of  the  organism — 
mental  and  physical.  I have  aimed  at  nothing 
beyond  a simple  statement  of  the  conclusions  at 
which  I have  myself  arrived. 

June,  1879. 

J.  M.  G. 
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SLEEP. 


All  that  is  certainly  known  about  sleep  as  a state, 
or  function,  of  the  organism,  may  be  told  in  a few 
sentences.  The  information  recently  acquired  is 
chiefly  negative.  Sleep  is  not,  as  was  once  sup- 
posed, a condition  of  the  brain  and  sense-organs, 
in  which  activity  has  been  suspended  by  the  pres- 
sure produced  by  congestion;  that  is  too  much 
blood  in  the  vessels — arteries  or  veins — of  the 
cranium.  Nor  is  it,  as  contemporary  physiologists 
and  experimenters  have  thought  and  taught,  an 
arrest  of  activity  by  diminished  supply,  or  too  little 
blood  circulating  in  the  vessels,  of  the  brain. 
Neither  is  the  phenomenon  of  natural  sleep  pro- 
duced by  any  chemical  or  chemico-physical  change 
in  the  blood  itself,  which  might  be  supposed  to 
impede  or  impair  the  cerebral  functions. 

What  is  called  “ determination  of  blood  to  the 
head”  may  occasion  “heaviness”  or  “stupor,” 
but  it  will  be  of  the  sort  which  tends  to  apoplexy, 
not  to  sleep.  When  sleep  follows  a drunken  bout,  or 

B 


2 


Sleep  and  Sleeplessness . 


a blow  on  the  head,  or  seems  to  be  produced  by 
“compressing  the  vessels  of  the  neck/’1  the  im- 
mediate condition  set  up  is  morbid.  The  sleep 
that  sometimes  occurs  later  on  in  this  experiment  is 
reactionary,  and  intended  by  nature  to  be  restora- 
tive. Again,  if  the  brain  and  cerebral  centres  are 
deprived  of  their  blood-supply  by  failure  of  the 
heart's  action,  as  in  faintness,  or  by  loss  of  blood 
from  any  cause,  there  will  be  yawning  and 
“ sleepiness  ; ” but  the  state  induced  is  not  sleep. 
It  is  one  of  exhaustion  tending  towards  syncope 
and  death. 

If  the  blood  be  poisoned  with  carbonic  acid,  or 
if  it  be  insufficiently  supplied  with  oxygen — for 
example,  from  repeatedly  breathing  the  same 
atmosphere  in  a close  or  crowded  room,  or  from 
some  defect  in  the  number  or  efficiency  of 
the  oxygen-carriers,  the  red  corpuscles  of  the 
blood,  as  when  these  are  affected,  perhaps  shrivelled 
and  contracted,  by  the  presence  of  certain  chemical 
properties  in  the  blood,  or  during  the  administra- 
tion of  chloroform,  or  after  taking  chloral — insen- 
sibility may  supervene,  but  not  sleep  ; and  if  sleep 
follows,  it  is  easy  to  recognise  the  difference  of  the 
two  states.  That  such  changes  in  the  blood  pressure 

1 Dr.  Fleming,  in  a Paper  in  the  British  and  Foreign  Med . 
Chirurg.  Review,  1855,  Vol.  I.,  p.  529. 
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as  are  possible1  within  the  hard  walls  of  the  skull 
during-  health  are  not  capable  of  producing-  the 
alternating-  states  of  sleep  and  wrakefulness  may- 
be concluded  from  the  fact  that  far  more  consider- 
able changes  take  place  in  disease  without  the 
results  too  hastily  attributed  to  them.  The  French 
physiologist,  Vulpian, 2 has  demonstrated  what  many 
English,  Continental,  and  American  physicians  had 
long-  previously  conjectured,  namely,  that  the  modi- 
fications of  blood  supply  and  pressure,  which  have 
in  turn  been  supposed  to  be  the  causes  of  sleep 
or  wakefulness  respectively,  are  in  truth  the  con- 
sequences or  concomitants  of  those  states.  In 
short,  the  changes  observed  to  take  place  in  the 
rate  of  the  circulation  and  the  size  of  the  vessels 
of  the  brain  are  the  results,  not  the  causes  of  sleep. 

For  example,  under  certain  circumstances,  the 
suspension  of  activity  in  the  brain  may  occur 
simultaneously  with,  or  induce,  a slowing-  of  the 
flow  of  blood  through  the  vessels,  which  seems 
to  indicate  stagnation  or  congestion.  More  com- 
monly it  happens  that  inaction  of  the  brain  and 

1 The  Causation  of  Sleep,  a Physiological  Essay,  by  James 
Cappie,  M.D.,  Edinburgh,  1872. 

2 Legons  stir  VAppareil  V aso-moteur  ( Physiologie  et  Patho- 
logic), faites  a la  Faculte  de  Medecine  de  Paris , par  A.  Vulpian. 
Tome  second,  144 — 155. 
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cerebral  nerve-centres  tends,  as  the  cessation  of 
functions  generally  tends,  in  all  parts  of  the  body 
alike,  to  diminish  the  demand  for  highly  oxygenated 
blood,  and,  in  obedience  to  the  law  which 
makes  supply  dependent  on  demand,  comparative 
bloodlessness  of  the  part  resting  occurs.  This  is 
obviously  a very  different  thing  from  anaemia  or 
bloodlessness  as  a cause  of  sleep.  It  is  the  simple 
consequence  of  the  natural  law  which  governs  the 
circulation  throughout  the  body ; and  probably 
the  condition  of  anaemia  is  established  in  the 
thought  and  sense  organs,  during  sleep,  as  in 
other  parts  which  are  ordinarily  the  seat  of  active 
function  ; but  the  blood  state  is  the  effect  of  the 
sleep  state,  not  its  cause. 

“ The  blood  is  the  life,”  or  life  sustainer.  It 
carries  the  elements  of  nutrition  derived  from  the 
food,  and  oxygen  abstracted  from  the  air,  to  every 
part  of  the  organism.  The  circulation  is  due  prin- 
cipally to  the  pump-like  action  of  the  heart,  which 
forces  the  blood  into  the  arteries  at  one  end  of  the 
circuit,  or  system  of  vessels,  and  draws  it  out  of  the 
veins  at  the  other  end ; but  the  distribution  of 
blood  to  particular  organs  is  due  to  physical  and 
other  changes  which  take  place  in  a part  of  the 
circuit  which  lies  midway  between  the  arteries  and 
veins,  namely,  the  capillaries.  These  vessels  form 
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a network  permeating-  every  region  of  the  body, 
and  bringing  the  blood  into  due  relation  with  the 
tissues  which  require  to  be  nourished.  The  quantity 
of  the  fluid  admitted  to  any  organ  or  tissue  depends 
in  large  measure  on  the  calibre  of  the  smaller 
arteries,  or  arterioles,  which  bring  the  blood  to  the 
local  network,  and  their  size  is  regulated  by  the 
action  of  a special  system  of  nerves  which  act  upon 
these  vessels,  and  either  cause  them  to  contract 
so  as  to  admit  only  a small  stream,  or  relax  to 
allow  a larger  volume  to  pass.  The  nerves  ful- 
filling this  important  function  are  directly  influenced 
by  the  activity  of  the  part,  so  that  when  the  organ 
is  inactive  the  supply  is  reduced.  The  tissues  are 
endowed  with  a power  of  taking  up  from  the  blood 
just  what  they  require,  allowing  the  rest  to  pass 
on.  If  the  demands  of  an  org'an  are  large,  or  the 
blood  flows  to  it  in  too  small  quantity,  there  will 
be  a reflex  nerve  action  to  procure  more  rapid 
supply,  and  the  flow  will  be  quickened  and  the  size 
of  the  vessels  enlarged.  When  an  organ  is  in 
morbid  action  the  commotion  occasioned  is  so  great 
that  the  general  pulsation  is  accelerated,  and  while 
what  is  called  “ inflammation”  occurs  in  the  organ, 
“ fever,”  or  febrile  excitement,  is  set  up  through- 
out the  body.  The  brain  is  in  the  same  position 
as  regards  blood  supply  as  every  other  organ,  and 
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modifications  of  the  circulation  through  that  organ 
are  determined  by  the  common  law.  When  the 
organs  of  thought  and  special  sensation  sleep 
the  supply  is  diminished,  and  the  circulation 
quickly  becomes  slow. 

Some  authorities,  whose  opinion  is  of  great 
weight — Mr.  Durham,1  of  London,  and  Dr.  Ham- 
mond,2 of  New  York,  prominently  among  the 
number — have  conceived  that  nutrition  of  the  brain 
goes  on  chiefly  during  sleep.  They  contend,  with 
much  plausibility,  that  when  the  blood  courses 
rapidly  through  the  vessels  it  is  more  likely  to  be 
taking  up  the  debris  of  used  tissue  than  depositing* 
new  material ; and  that  when  in  sleep  it  passes 
more  slowly  through  the  tissues  it  gives  off  the 
elements  required  to  replace  what  has  been  lost, 
Mr.  Durham  calls  the  rapid  flow  of  wakefulness 
the  tc  circulation  of  function;  ” the  slower  current 
which  passes  during  sleep  he  designates  the  “ cir- 
culation of  nutrition.”  There  is  much  to  be  said 
for  this  view  of  the  matter,  and  it  is  in  accordance 
with  the  physical  law  that  fluid  passes  rapidly 

1 The  Physiology  of  Sleep.  By  Arthur  L.  Durham.  Guy’s 
Hospital  Reports,  i860,  Vol.  VI.,  149. 

2 Wakefulness : with  an  Introductory  Chapter  on  the 
Physiology  of  Sleep;  also,  Sleep  and  its  Derangements.  By 
William  A.  Hammond,  M.D.,  Philadelphia. 
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through  the  walls  of  a membranous  tube  into  a 
rapidly-flowing  current ; while,  on  the  other  hand, 
the  fluid  which  is  in  the  vessel  itself  is  more  likely 
;o  transude  through  its  walls  when  it  is  flowing 
slowly  than  when  it  passes  on  rapidly.  Against  this, 
however,  we  must,  I think,  set  the  fact  that  plants 
do  not  grow  while  they  sleep  during  the  winter, 
and,  so  far  as  we  can  judge  by  analogy,  nutrition 
is  more  likely  to  proceed  rapidly  when  an  animal 
organism  is  in  action  than  when  it  lies  dormant. 
Those  who  think  the  brain  is  nourished  chiefly  during 
sleep  seem  to  me  to  regard  that  state  as  something 
essentially  different  from  the  rest  of  nature. 

The  alternations  of  day  and  night,  of  summer 
and  winter,  form  part  of  the  system  of  natural 
life.  The  animal  world  has  set  apart  for  it,  and 
therefore  certainly  needs,  rhythmical  periods  of 
activity  and  repose.  Darkness  suggests,  and  to 
a people  in  a state  of  nature  enjoins,  the  cessation 
of  active  exercise.  Night  is  the  time  for  rest.  If 
it  were  also  the  period  of  nutrition — wherein  the 
tissues  take  up  the  food-elements  from  the  blood 
and  their  cells  are  nourished — there  should  be  less 
demand  for  food  on  awakening  than  at  any  other 
time ; or,  if  the  digestive  organs  then  required  a 
fresh  supply  in  order  to  elaborate  material  and 
enrich  the  blood  for  future  needs,  the  indications 
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for  food  would  be  purely  visceral.  This  is  not, 
we  know,  the  fact.  When  the  blood  is  deficier.t 
in  the  elements  of  nutrition  the  brain  betrays  in- 
stant consciousness  of  its  poverty.  This  was 
admirably  shown  by  that  distinguished  and  practical 
observer,  the  late  Marshall  Hall,  in  his  elucidation 
of  what  he  designated  “The  Temper  Disease," 
a slight  but  significant  variety  of  which  malady 
occurs  when  man  or  any  animal  is  kept  waiting 
for  his  meal  beyond  its  accustomed  period.  The 
irritation  thus  produced  is  generally  allayed  with 
such  celerity  as  forbids  the  belief  that  there  is 
usually  a long  interval  between  taking  a supply 
of  food  into  the  stomach  and  brain  nourishment. 

Again,  if  sleep  were  the  time  for  brain-feeding, 
drowsiness  would  not  take  place  until  after  the  lapse 
of  an  interval  sufficient  to  allow  of  digestion,  because 
nutrition  cannot  begin  until  that  process  is,  at 
least,  nearly  complete ; some  of  the  most  important 
elements  of  the  food  being  the  last  to  become 
soluble.  Food  must  be  elaborated  in  the  organs 
of  digestion  before  it  can  enrich  the  blood,  whereas 
we  know  the  tendency  to  sleep  which  follows 
upon  a meal  is  strongest  immediately,  or  very  soon, 
after  eating.  In  short,  food  acts  too  rapidly  as  a 
restorative  to  the  brain  and  sense  organs  during 
wakefulness  to  support  the  theory  that  sleep  is  the 
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period  of  nutrition.  Moreover,  it  is  not  uncom- 
monly found  that  the  brain  cannot  rest  if  the 
stomach  be  overloaded,  or  the  blood  charged  with 
too  rich  or  abundant  food-material ; while  a nap 
before  a heavy  meal  refreshes,  and  invigorates  and 
promotes  brain  and  nerve  nourishment.  If,  as  some 
have  supposed,  the  cerebrum  and  sense  and  nerve 
centres  slept  when  exhausted,  laid  in  a new  stock 
of  potential  energy  during  sleep,  and  awakened 
when  the  reserve  was  complete,1  heavy  brain- work 
carried  to  the  verge  of  exhaustion  should  conduce 
to  sleep,  and  the  recuperated  mind-organ  would 
awake  in  high  activity;  neither  of  which  assumptions 
are  supported  by  experience.  The  over-wearied 
brain-worker  is  commonly  unable  to  sleep,  and 
few  men  awake  with  their  intellectual  energies  in 
the  fullest  state  of  efficiency,  or  are  fit  for  the 
business  of  the  day  until  they  have  fed.  It  is,  on 
the  whole,  probable  that  the  brain,  like  other 
parts  of  the  organism,  requires  rest  as  well  as 
nutrition,  and  that  the  two  needs  are  not  satisfied 
by  the  same  state.  Sleep  provides  the  repose, 
nutrition  goes  on  side  by  side  with  work.  I can- 
not, of  course,  affirm  that  the  conclusion  at  which 

1 A theory  propounded  by  Sommer,  based  on  the  experiments 
of  Pettenkofer  and  Voit,  as  to  the  comparative  consumption 
of  oxygen  during  quiescence  and  in  exercise. 
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I have  arrived  is  the  true  solution  of  this  interest- 
ing- problem ; and  it  is  so  much  at  variance  with 
the  view  generally  taken  that,  after  years  of 
special  research  on  the  subject,  I can  only  state  it 
with  deference  to  those  who  speak  with  higher 
authority,  on  a subject  of  physiology,  than  any 
psychologist  can  claim.  Meanwhile,  looking  at 
the  matter  from  a practical  standpoint,  it  is  cer- 
tainly convenient  to  consider  sleep  as  a state 
wherein  the  brain  rests,  which,  indeed,  is  the  fact, 
whether  it  is  required  to  feed  while  it  rests,  or 
should,  as  I believe,  remain  in  a condition  as 
nearly  as  possible  one  of  inaction. 

What,  then,  is  sleep  ? To  this  I answer,  in 
its  full  development,  it  is  a state  of  physiological 
rest.  There  are  many  grades  of  sleep.  Ex- 
perimenters have  ascertained  that  the  intensity 
or  depth  of  sleep  goes  on  increasing  for  about  an 
hour  after  its  commencement ; then  follows  a stage 
of  fluctuating  depth,  in  which  the  sleeper  may 
be  more  readily  disturbed ; and  some  time  before 
the  usual  hour  of  awakening  the  return  to  con- 
sciousness begins,  proceeding  gradually  by  suc- 
cessive lightenings  of  the  condition  until  at  last  the 
brain  wakes  spontaneously,  or  is  easily  aroused. 
Dreams  are  the  results  of  defective  or  partial 
sleep,  and  their  common  occurrence  in  the  lighter 
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-varieties  of  the  state  shows  that  the  rest  taken  by 
most  persons  is  not  either  profound  or  continuous, 
even  while  it  lasts.  The  purpose  of  sleep  is  pro- 
bably to  take  the  strain  off  the  consciousness  and 
give  it,  so  to  say,  new  points  of  departure.  In 
the  nearest  approach  to  perfectly  normal  sleep 
the  sensibilities  are  dulled  to  external  impressions, 
cerebration  is,  I believe,  suspended,  and  the  mind 
ceases  to  act.  During  such  a state  it  may  well  be 
that  the  germs  of  animal  life  lie  dormant  like  the 
vital  principle  in  the  vegetable  organism,  or  in  the 
system  of  the  hybernating  animal.  That  vital 
changes  may  take  place  in  the  tissues  during  sleep 
is  probable,  just  as  chemical  forces  may  work  in 
the  dead  body ; but  the  analogy  of  the  seed  which 
retains  its  vitality  during  a long  period  of  inaction 
without  any  interchange  of  constituent  elements 
with  the  material  of  the  outer  world,  seems  more 
pertinent  to  the  comprehension  of  sleep. 

It  is  important  to  recognise  this  point,  as 
it  has  a practical  bearing  upon  the  estimate 
we  should  form  of  sleep,  the  sort  of  sleep  with 
which  we  ought  to  be  satisfied,  the  steps  that 
should  be  taken  to  prepare  for  it,  and  the  mistakes 
against  which  it  is  necessary  to  guard  in  attempt- 
ing to  procure  or  prolong  it.  If  sleep  is  to  be  a 
state  of  rest  it  should  be  so  conditioned  by  the 
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surroundings  as  to  admit  of  perfect  and  undis- 
turbed repose.  There  are  individuals  who  can 
sleep  anywhere  and  anyhow.  Their  faculties  of 
sensation  are  so  easily  suspended,  or  relegated  to 
the  use  of  the  automatic  sub-consciousness,1  that 
either  nothing,  or  only  impressions  they  happen  to 
be  expecting,  in  which  they  have  a special 
interest,  will  arouse  them.  Soldiers  often  sleep 
during  a bombardment,  or  on  horseback?  The 
sleep-walker  will  perform  all  the  movements  ne- 
cessary to  carry  out  the  purposes  of  his  “ uncon- 
scious cerebration”  while  the  consciousness  sleeps. 
In  all  these  cases,  and  many  of  the  same  class, 
the  supreme  centres  of  consciousness  sleep  while 
the  other  parts  of  the  brain  only  partially  slumber. 
The  rest  obtained  under  these  circumstances  is 
partial.  When  this  state  of  things  continues  for  any 
considerable  length  of  time  without  doing  serious 
injury,  probably  those  parts  of  the  cerebro-spinal 
system  which  are  not  rested  during  sleep  obtain 
repose  by  the  occasional  suspension  of  their  func- 
tions during  general  wakefulness.  It  is  abundantly 
evidenced  by  experience  that  one  part  of  the  in- 
tellectual apparatus  may  be  rested  while  others 
work ; nevertheless  for  ordinary  sleepers  the  sur- 

1 See  the  paper  on  Habit  in  The  Secret  of  a Clear  Heady 
pp.  16 — 29. 
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roundings  must  be  of  a nature  to  exact  nothing 
from  the  sleeper  if  he  is  to  rest.  This  is  a great 
requirement,  and  it  is  of  high  moment  to  under- 
stand clearly  what  it  means. 

Some  nervous-organisms  have  been  so  developed 
by  training,  habit,  or  circumstances,  that  attention 
has  become  concentrated  upon  a particular  avenue 
of  sense,  through  which  the  external  world  is 
brought  into  relation  with  the  organism  of  mind. 
For  example,  either  by  some  hereditary  or  acquired 
constitution  of  the  system  it  may  happen  that  the 
mind  is  in  perpetual  expectancy  with  regard  to 
perceptions  of  sight  or  sound.  In  such  cases 
rest  may  be  impossible  even  in  darkness  or  per- 
fect quiet.  Certain  impressions  are  anticipated, 
and  when  they  come — or  sometimes,  if  they 
cease,  as  when  the  mother  pauses  in  her  lullaby 
— the  sleeper  awakes.  This  is  a matter  of  habit, 
and  it  needs  to  be  recognised  in  the  case  of 
disturbed  sleepers  of  the  neurotic  temperament. 
It  not  uncommonly  happens  that  the  association 
established  by  habit  is  unsuspected  by  the 
sufferer.  Perhaps  it  is  too  trivial  to  have  been 
noticed,  or,  in  certain  states  of  mind  or  feeling,  the 
organism  of  mind  may  be  carried  back  to  an  old 
stage  of  development  in  which  a now  forgotten 
habit  ruled.  Before  substituting  artificial  for  real 
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sleep  by  the  recourse  to  drugs,  , the  cause  of  sleep- 
lessness should,  therefore,  be  sought  in  the  break- 
ing of  recent,  or  the  revival  of  a demand  for  old, 
associations.  In  cases  of  weakness  or  irritability  it 
is  cruel  to  neglect  these  considerations.  Sleep  is 
rest,  and  that  presupposes  the  perfect  withdrawal 
of  causes  of  irritation,  negative  as  well  as  positive. 

There  are  many  sorts  and  conditions  of  sleep,  if 
all  that  goes  by  the  name  is  to  be  included  in  the 
category.  First,  there  is  the  cerebral  sleep  to 
which  we  have  referred,  consisting  simply  in  a 
state  of  unconsciousness,  brought  about  by  artificial 
means,  when  it  is  called  hypnotism  ; or  by  habit,  in 
which  case  it  does  duty  for  real  sleep  and,  as  a 
matter  of  fact,  is  the  best  form  of  rest  many  brain- 
workers are  privileged  to  enjoy.  The  man  who 
works  with  his  head  chiefly,  and  takes  scarcely  any 
physical  exercise,  hardly  creates  the  need  or  occa- 
sion for  muscular  sleep.  The  small  proportion  of 
general  waste  and  damage  to  the  tissues — other 
than  those  of  the  brain  and  nerve  centres  with  their 
connections — by  his  daily  life  is  readily  compen- 
sated and  repaired  ; and  where  there  is  little  or  no 
regular  work  the  rhythm  of  periods  of  rest,  alter- 
nating with  periods  of  activity,  can  scarcely  be 
established.  In  this  variety  of  the  state  we  are 
considering,  the  automatic  system,  so  far  as  it  is 
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related  to  the  muscles,  is  not  exhausted,  and  will 
often  remain  awake  while  the  supreme  centres  of 
the  Consciousness  rest.  A person  so  placed  is  ex- 
ceedingly likely  to  dream,  and  the  subject  matter 
of  his  dreams  will  probably  be  a continuation  of 
the  work  and  worry  of  his  waking  life.  In  fact, 
the  lesser  faculties  in  the  domain  of  the  sub- 
consciousness  are  not  wearied,  and  they  toy  with  the 
business  which  is,  so  to  say,  left  unfinished  in  the 
mind  ; and  wondrously  pain-giving  havoc  they  too 
commonly  produce.  The  obvious  remedy  for  this 
trouble,  worrying  and  wearing  dreams  of  the  pre- 
vious day’s  business  occurring  in  a person  who 
labours  chiefly  with  the  brain,  is  sufficient  routine 
or  habit-work  to  tire  the  sub-consciousness,  and 
create  a need  for  automatic  sleep ; the  second 
variety  to  which  I propose  to  call  attention. 

Those  who  perform  the  bulk  of  their  mental  and 
physical  labour  by  habit  and  routine,  or  who  by 
over-striving  for  expertness  have  developed  the 
faculty  of  sub-conscious  control  so  highly  as  to 
create  an  imperium  in  imperio,  as  it  were, 
are  accustomed  to  another  sort  of  rest,  in  which 
the  instinctive  and  locomotive  parts  of  the  mind 
and  nerve  organism  rest  while  the  consciousness 
either  remains  active  or  sleeps  so  insufficiently  as 
to  be  easily  aroused.  These  persons  are  what  are 
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called  “light  sleepers/’  and  under  ordinary  condi- 
tions and  in  health  may  experience  no  more  serious 
contingencies  of  this  form  of  sleep  than  dreams, 
which  are  in  truth  half-voluntary  imaginings  of  the 
dozing  consciousness.  They  easily  fall  into  reverie, 
or  waking  dreams,  and  may  go  about  their  daily 
duties  in  a state  which  is  a prolongation  of  the 
aimless  condition  into  which  the  consciousness  falls 
when  the  sub-consciousness  sleeps.  When  the  auto- 
matic system  is  thrown  into  a profound  state  of 
rest,  and  the  consciousness  dreams,  a sort  of 
nightmare  may  be  produced  which  has  no  imme- 
diate connection  with  the  digestive  org*ans,  and 
often  takes  the  shape  of  a dream,  in  which  the 
sleeper  tries  to  cry  out  or  to  speak,  but  has  no 
voice,  and  suffers  all  sorts  of  inconvenience  and 
disappointment  because  he  cannot  carry  out  his 
purposes.  If  the  automatic  sub-consciousness  were 
not  suspended  he  would  be  satisfied  by  the 
response  of  that  faculty.  Few’,  if  any,  probably, 
of  his  volitions  would  produce  an  act,  because 
the  motor  system,  with  its  nerves  of  action, 
sleeps,  but  the  mental  experience  would  be  com- 
plete ; whereas  the  automatic  centres,  being  at 
rest,  the  will  is  consciously  impotent ; hence  the 
feeling  of  distress.  Except  in  learning*  to  per- 
form acts,  including  combined  movements  of  the 
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muscular  apparatus,  the  will  operates  through 
the  automatic  sub-consciousness,  and  if  the  latter 
be  in  a condition  to  receive  the  impulse,  the  con- 
sciousness is  satisfied.  It  is  because,  in  the  class  of 
cases  to  which  I now  allude,  the  sub-consciousness 
sleeps  and  cannot  receive  the  impulse  of  the 
dreamer’s  volition,  the  feeling  called  night- 
mare is  experienced.  The  nightmare  of  indiges- 
tion is  essentially  different  in  its  nature  and  mode  of 
causation.  That  of  which  I here  speak  is  a purely 
mental  phenomenon  throughout,  and  accounts  for 
a large  and  common  class  of  dreams  which  are 
not  generally  understood.  A third  variety  of 
sleep  is  muscular , and  it  is  eminently  salutary  when, 
as  fortunately  often  happens,  it  lures  the  cerebral 
centres,  supreme  and  subordinate,  to  rest  while  it 
persists.  This  is  the  sleep  of  the  man  who  works 
with  his  muscles  more  than  his  brain,  and  of  the  wise 
student,  or  mental  labourer,  who  is  careful  to  take 
sufficient  bodily  exercise.  The  mountaineer,  the 
farmer,  the  hunting  and  boating  man,  the  cricketer, 
and  “ active  ” folk  generally,  enjoy  the  luxury  of  this 
rest,  and  awake  refreshed  to  their  daily  ’duties. 

The  condition  essential  to  muscular  sleep  is 
healthy  fatigue,  not  overstepping  the  limits  of  exer- 
cise proportioned  to  physical  strength.  Sensations 
of  burning,  coldness,  numbness,  and  the  like,  are 
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indicative  of  undue  or  unaccustomed  exertion.  It 
is  possible,  by  excessive  exhaustion  of  the  muscular 
system,  to  create  a morbid  or  disorderly  state  which 
may  simulate  nightmare ; but  this  form  is  rare,  and 
the  experience  is  itself  of  brief  duration,  commonly, 
though  not  invariably,  confined  to  the  moment  of 
disturbance,  or  awakening,  if  that  occurs  before  the 
bodily  sense  of  weariness  has  worn  off.  Persons 
so  affected  will  stretch  a good  deal  when  they  wake 
as  though  to  get  the  cramped  or  stiffened  muscles 
out  of  knots.  There  is  a fourth  variety  of  sleep, 
the  visceral , which,  so  far  as  I am  aware,  has  not 
heretofore  been  described.  It  undoubtedly  exists, 
and  is,  I believe,  the  cause  of  dreams  which  have 
been  too  hastily  assigned  to  a mental  origin.  The 
visceral  organs  of  the  body,  which  in  a healthy  life 
are  naturally  allowed  seasons  of  repose,  may  be 
subjected  to  too  continuous  labour  or  undue  excite- 
ment. When  this  happens  the  organ  must,  in  self- 
preservation,  fall  into  a condition  of  inaction  when 
the  opportunity  offers  during  general  sleep.  A 
close  connection  exists  between  the  several  organs 
and  the  brain  and  spinal  cord  through  the  sym- 
pathetic system.  When  an  organ  sleeps,  or  falls 
into  a state  of  inaction  from  exhaustion,  the  circula- 
tion will  be  diminished  in  its  tissues,  and  the  nerve 
impression  conveyed  to  other  organs  through  the 
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adjacent  centres  may  be  irritative,  in  which  event 
the  sub-consciousness,  or  even  the  consciousness, 
will  become  cognisant  of  either  the  dormant  or  the 
disturbed  organ  and  its  function  in  sleep  by  a dream. 
It  is  not  always  active  irritation  of  an  organ  that 
produces  a dream  reflexly,  as  is  generally  supposed, 
but  a state  of  exhaustion  and  numbness,  which 
makes  it  seem  to  be  oppressed  and  lie  as  a dead 
weight  or  foreign  body  in  the  system,  thus  importing 
the  function  of  the  organ  into  the  subject  matter  of 
the  dream  when  the  organ  itself  is  inert.  This 
visceral  sleep  may  be  produced  by  undue  exercise 
or  overloading  of  the  organ,  by  some  morbid  process 
going  on  in  it,  or  by  habitual  inaction,  which  renders 
it  torpid.  It  is  very  important  to  recognise  this  last- 
mentioned  state,  because  the  method  of  relief  for  the 
trouble  will  obviously  differ  totally  from  that  which 
succeeds  in  the  opposite  conditions  of  overwork. 

All  these  varieties  of  sleep  may  coexist  in  varying 
degrees,  or  they  may  occur  separately.  The  most 
perfect  and  refreshing — in  a word  natural — sleep 
is  that  which  combines  the  whole  series  in  such 
healthy  proportions  as  an  orderly  and  active  life 
will  establish,  by  a constitutionally  equal  distribution 
of  work,  looking  to  the  comparative  powers  of  the 
several  parts  of  the  system,  the  opportunities 
for  rest,  the  food  supply,  and  the  measure  of 
c 2 
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strength  each  department  of  the  mental  and 
physical  organism  of  the  individual  enjoys.  This 
wise  adaptation  of  work  to  the  different  energies, 
so  that  each  shall  lighten  the  task,  and  contribute  to 
the  efficiency,  of  the  others,  is  a duty  to  self  which 
every  step  forward  in  the  march  of  intellect  and 
the  progress  of  civilisation  seems  to  make  it 
increasingly  difficult  to  discharge. 

To  sum  up,  Sleep  is  a rhythmical  function  of 
life.  It  is  performed  by  the  nervous  system  either 
through  a single  centre  or  by  the  several  centres 
connected  with  various  parts  or  organs  of  the  body, 
from  the  supreme  cerebral  centres  which  control  the 
immediate  apparatus  of  intentional  thought  to  the 
ganglia  that  regulate  the  work  of  the  viscera.  I 
believe  the  sympathetic  system  plays  a conspicuous 
part  in  the  production  of  the  phenomenon,  and 
this  is  why  the  due  performance  of  the  function  is  so 
readily  prevented  as  it  is,  by  disorderly  action  in 
almost  any  part  of  the  body,  even  when  there  is  no 
sensation  of  pain  or  of  uneasiness  at  the  seat 
of  the  disturbance.  Persons  who  do  not  sleep  well 
and  regularly  are  peculiarly  liable  to  functional 
disorders ; and,  conversely,  those  who  are  subject 
to  the  anomalous  maladies  and  symptoms 
too  often  set  down  to  fancy,  but  actually  exist- 
ing and  traceable  with  care  to  some  special 
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ganglion  of  the  sympathetic  system  (for  example, 
uneasiness  in  the  “ pit  of  the  stomach,”  or 
aching  pain  in  the  lower  lumbar  region  of  the 
spine),  are  disturbed  or  disorderly  sleepers. 
Sleep  is  a nerve  state,  whether  the  part  sleeping 
be  the  brain,  or  certain  parts  of  that  organ, 
the  muscular  system,  or  the  viscera.  The  modi- 
fications which  take  place  in  the  vessels  supplying 
the  organ  or  system  that  sleeps  are  the  effects  or 
consequences  instead  of  the  causes  of  its  condition. 
An  organ  being  at  rest  the  supply  of  blood  is 
diminished  by  the  nerves  regulating  the  size  of  its 
vessels,  and  when  sleep  is  general  and  healthy  the 
heart’s  action  is  slower,  and  the  lungs  work  less 
rapidly.  That  these  altered  conditions  are  not 
themselves  the  causes  of  sleep  must  be  obvious, 
from  the  fact  that  neither  any  one  of  the 
changes  in  the  circulation  which  usually  accompany 
sleep,  nor  all  combined,  will  constantly  produce  it  ; 
while  each  or  the  whole  series  may  be  absent,  when 
the  condition  of  sleep  is  established.  This  not  un- 
frequently  happens  in  disease.  The  conditions  set 
up  by  experimenters  who  believe  they  have  caused 
sleep  by  compressing  the  veins,  and  the  like,  are 
essentially  different  from  sleep,  and  so  are  the  states 
of  stupor  induced  by  ingenious  methods  of  tiring 
out  or  paralysing,  as  though  by  fascination,  certain 
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of  the  senses,  in  which  cases,  however,  the  so-called 
“ sleep”  may  extend  to  neighbouring  centres  of  the 
nervous  system,  and  in  the  issue  bring  about  the 
genuine  sleep  : of  this  more  presently.  Neither 
is  the  narcotism  produced  by  drugs,  or  the 
condition  of  carbonisation  caused  by  suspending 
the  supply  of  oxygen  by  direct  action  on  the  oxy- 
gen carriers — the  red  corpuscles  of  the  blood — as 
in  the  administration  of  chloroform  and  certain 
anaesthetics  used  for  medical  purposes,  or  by 
chloral  and  other  perilous  and  abused  “sleep- 
producers,”  sleep. 

Natural  sleep  is  a simple  vital  process.  Nature 
indicates  the  proper  time  and  the  due  length  of 
sleep  by  the  alteration  she  effects  in  the  external 
light.  The  relative  lengths  of  the  night  and  day, 
the  appointed  periods  of  sleep  and  waking  life  are 
beautifully  adapted  to  the  conditions  of  the  climate, 
the  temperature,  and  the  general  surroundings. 
To  such  perfection  is  this  adaptation  carried  that 
the  very  transit  from  day  to  night  is  adapted  to  the 
special  requirements  of  each  zone.  Where,  for 
example,  there  would  be  danger  to  health  by 
exposure  to  the  exhalations  from  the  heated  earth, 
darkness  covers  the  scene  suddenly;  when  man 
may  with  impunity  loiter  on  his  way  to  rest,  the 
light  wanes  slowly.  Civilisation  has  borne  us  out 
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of  sight  of  these  natural  landmarks,  and  we  steer 
by  a needle  and  chart  of  our  own  fashioning. 
The  philosophy  of  health  preservation  consists  in 
an  intelligent  study  of  the  natural  conditions  of 
repose,  and  obedience  to  the  laws  therein  laid 
down  for  our  guidance,  so  far  as  the  natural  can  be 
harmonised  with  the  artificial — a sad  reversal  of 
the  processes  of  Nature,  but  the  best  policy  the 
strained  circumstances  of  modern  life  will  admit. 
The  object  weary  man  pursues  is  rest.  Sleep  is 
rest. 


GOING  TO  SLEEP. 

The  act  of  going  to  sleep  is  a distinctly  vital  and 
functional  process.  The  phrase  “ falling  asleep  ” 
is  founded  upon  an  erroneous  conception,  and 
misleads.  It  involves  and  expresses  the  idea  that 
sleep  is  a simply  negative  state — an  interval  of 
inaction  between  two  periods  distinguished  by 
active  energy — whereas  there  may  be  even  violent 
action  in  sleep,  as  in  some  cases  of  sleep-walking, 
and  the  most  complete  suspension  of  functions 
compatible  with  life  is  often  found  in  certain  forms 
of  insanity  and  the  states  known  as  hysteria  and 
catalepsy,  without  sleep.  It  is  important  to 
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recognise  that  this  rest,  which  comes  to  certain 
persons  at  will,  and  to  most  as  a matter  of  habit, 
is  something-  more  than  the  mere  negation  of 
energy,  because  when  sleep  does  not  occur 
naturally  it  is  of  high  moment  to  avoid  mistakes  in 
striving  to  induce  it. 

We  cannot  doubt  that  it  is  occasionally  necessary 
to  throw  the  body,  or  certain  parts  of  the  body, 
into  a state  of  semi-paralytic  stupor  by  operating 
on  a few  of  the  nerve  centres  with  drugs,  which  are 
poisons,  but  in  small  doses  produce  their  charac- 
teristic effects  so  gently  and  in  such  constant  pro- 
portion to  the  quantity  administered,  that  it  seems 
safe  to  play  with  them.  The  need  of  quietness  of 
some  sort  may  be  great  enough  to  cover  the  risk, 
or  the  latter  may  appear  so  insignificant  as  to 
justify  the  use  of  a so-called  “ j/^-producing 
drug”  with  or  without  urgent  occasion.  It 
should,  however,  be  remembered  that  these 
remedies  are  capable  of  destroying  life,  and  it  is 
only  by  the  exercise  of  their  poisonous  properties 
in  a low  degree  they  produce  the  results  for  which 
they  are  given.  The  action  is  destructive  to  life, 
and  the  only  reason  they  do  not  kill  is  that  we  do 
not  take  enough  of  them.  The  state  they  produce 
is  not  sleep,  but  a condition  of  narcotism  that 
counterfeits  sleep.  When  a man  says,  “ I want  a 
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quiet  night;  I will  take  a sleeping  draught/’  he 
speaks  in  parables.  To  express  the  fact  plainly, 
he  should  say,  “ I want  a quiet  night ; I cannot 
obtain  it  by  going  to  sleep,  or  I am  afraid  to  trust 
to  the  chances  of  natural  rest,  so  I will  poison  my- 
self a little,  just  enough  to  make  me  unconscious, 
or  slightly  paralyse  my  nerve  centres,  not  enough 
to  kill.”  If  this  fact  could  be  kept  clearly  before 
the  mind,  the  reckless  use  of  drugs  which  produce 
a state  that  mocks  sleep  would  be  limited. 

The  obvious  answer  to  this  argument  is  that  let  the 
state  induced  by  drugs  be  what  it  may,  call  it  what  we 
will,  it  secures  “ rest  ” from  which  the  subject  of  its 
influence  awakes  refreshed,  and  the  all-important 
consideration  is  one  of  results.  That  may  be  per- 
fectly true  as  a general,  though  most  unsatis- 
factory and  scarcely  intelligent,  record  of  ex- 
periences; but  science  and,  I venture  to  think, 
common  sense  also  asks  for  a fuller  and  better 
account  of  the  phenomenon,  and  at  least  some 
explanation  of  the  way  it  is  produced.  We  may 
be  fairly  called  upon  to  comply  with  this  demand 
for  information,  and  if  we  fail,  the  practice  of 
taking  and  giving  what  are  called  sleep-producers 
must  stand  confessed  as  blind  and  empirical. 
When  drugs  of  the  class  we  are  now  considering 
do  not  indirectly  bring  about  sleep  by  mental  influ- 
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ences,  the  condition  they  set  up  is,  as  I have 
said,  one  of  mild  and  slight  poisoning.  In  the 
recovery  from  this  drug-induced  state  the  subject 
sometimes  passes  into  a state  of  real  sleep.  It 
is  generally  possible  to  determine  the  period  when 
the  change  of  condition  takes  place.  The  person 
under  the  influence  of  the  drug  begins  to  rouse 
from  the  lethargic  state,  but,  feeling  weary  and 
often  distressed,  changes  his  position  slightly  and 
goes  to  sleep.  If  natural  rest  does  not  thus 
quickly  supervene  on  the  drug-state,  no  benefit 
is  derived,  the  night  is  disturbed,  and  sensations 
due  to  the  poison  are  added  to  wakefulness. 
When  a true  sleep-state  ensues  the  effects  of  the 
drug  often  pass  off  before  consciousness  is  re- 
gained, and  they  are  not  recognised;  but  the 
influence  they  exert  on  the  nervous  system  is  not 
the  less  disastrous  because  unperceived.  Some- 
times, as  I have  hinted,  the  mental  influence  of 
taking  the  drug  anticipates  its  physical  effect,  and 
the  person  to  whom  it  is  administered  goes  to  sleep 
naturally  before  the  poison  begins  to  act.  The 
narcotic  action  is  then  worse  than  useless,  though 
its  effects  specific,  and  collateral,  are  masked  by 
sleep.  It  is  generally  as  aids,  or  inducements  to 
“ go  to  sleep,”  soporifics  act.  No  known  medi- 
cine is  capable  of  producing  natural  sleep,  and 
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there  is  no  true  sleep  that  is  not  natural,  although 
other  states  may  more  or  less  closely  resemble  it. 

To  go  to  sleep  is  to  establish  a condition  in 
which  the  several  organs  of  the  body  are  thrown 
into  a state  of  inaction  differing  essentially  from  one 
of  paralysis.  The  tension  is  taken  off,  but  there 
is  no  diminution  of  strength  or  physical  inability 
to  use  it.  The  perfectly  healthy  sleeper  recovers 
his  powers  unimpaired  when  he  awakes,  and  there 
is  no  headache  or  “ heaviness  ” — the  effects  of  a 
slight  paralytic  condition — to  remind  him  that 
the  state  of  unconsciousness  from  which  he  has 
recovered  was  non-natural.  It  is  this  taking  off 
the  tension  that  constitutes  “going  to  sleep.”  It 
is  not  itself  sleep , but  it  is  the  act  of  induction  to 
that  state.  Because  this  is  not  clearly  understood 
persons  find  it  difficult  to  sleep  even  when  the 
body  is  in  need  of  rest.  There  ought  to  be  no 
need  to  think  about  it;  the  function  should  be 
performed  as  naturally  as  that  of  eating  when 
appetite  supplicates  the  will  for  food ; but  just  as 
It  is  hard  to  eat  while  we  are  talking,  it  is 
generally  embarrassing  and  often  impossible  to  go 
to  sleep  because  we  are  thinking.  The  cessation 
of  intentional  thought  will  not  of  itself  produce 
sleep,  just  as  no  amount  of  bodily  weariness,  or 
the  most  perfect  quiescence,  can  establish  the  state 
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in  the  absence  of  a tendency  to  sleep,  but  in  a 
large  proportion  of  cases  persistent  thought  is  the 
very  cause  of  sleeplessness. 

Habit  greatly  helps  the  performance  of  the 
initial  act,  and  the  cultivation  of  a habit  of 
going  to  sleep  in  a particular  way,  at  a particular 
time,  will  do  more  to  procure  regular  and  healthy 
sleep  than  any  other  artifice.  The  formation  of 
the  habit  is,  in  fact,  the  creation  or  development 
of  a special  centre,  or  combination,  in  the  nervous 
system  which  will  henceforward  produce  sleep  as 
a natural  rhythmical  process.  If  this  were  more 
generally  recognised,  persons  who  suffer  from 
sleeplessness  of  the  sort  which  consists  in  being 
simply  “unable  to  go  to  sleep,”  would  set  them- 
selves resolutely  to  form  such  a habit.  It  is 
necessary  that  the  training  should  be  specific,  and 
include  attention  to  details.  It  is  not  very  im- 
portant ivhat  a person  does  with  the  intention  of 
going  to  sleep ; but  he  should  do  precisely  the  same 
thing,  in  the  same  way,  at  the  same  time,  and  under 
as  nearly  as  possible  the  same  conditions,  night 
after  night  for  a considerable  period,  say  three  or 
four  weeks  at  least.  The  result  will  amply  reward 
the  effort. 

It  is  desirable  to  make  the  process  of  going  to 
sleep,  intentionally,  as  simple  as  possible  ; for  ex- 


Going  to  Sleep. 


29 


ample,  laying-  the  head  in  a particular  position, 
and  thinking-  of  a dreamy  or  monotonous  subject, 
something  that  will  glide  easily  into  a dream.1  No 
thought  should  be  bestowed  on  the  surroundings. 
Those  who  make  these  part  of  the  condition,  may 
acquire  a habit  of  going  to  sleep  only  in  a parti- 
cular bed,  with  a certain  sort  of  light,  or  sound,  or 
stillness,  or  even  of  temperature  or  atmosphere, 
with  its  special  currents  of  air ; but  such  persons 
become  the  creatures  of  circumstances,  and  if  these 
are  not  propitious  they  cannot  sleep.  The  wooer  of 
sleep  should  make  his  ceremony  of  induction  as 
simple  as  possible,  so  that  he  maybe  able  to  perform 
it  anywhere.  Another  precaution  is  of  importance. 
Care  must  be  taken  not  to  awaken  a feeling  of 
disappointment,  and  thus  create  a finale  of  tossing 
about  and  “giving  up  the  attempt,”  which  shall 
become  part  of  the  habit  formed.  If  this  mistake 
should  be  made,  and  the  proceeding  be  repeated 
many  times,  the  grotesque  result  will  be  a habit, 
not  of  going  to  sleep,  but  of  trying  to  go  to  sleep, 
and  giving  up  the  pursuit  in  disappointment ! It  is 
not  sufficiently  understood  that  habits  of  thought 
and  feeling  are  linked  with  those  of  position  and 
bodily  action.  This  is  how  we  are  able  to  recall 

1 See  the  paper  on  Sleeplessness  from  Thought  in  Common 
Mind  Troubles.  Second  Edition.  Pp.  37 — 47. 
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particular  thoughts  by  placing  ourselves  once  more 
in  the  position  in  which  we  were  when  thinking  them. 

If  sleep  does  not  come  rapidly  in  the  way  it  is 
looked  for,  it  is  well  to  assume  some  other  position 
before  a sense  of  weariness  is  experienced ; then  on 
repeating  the  first  experiment  another  night  sleep 
may  be  obtained.  An  effort  easily  made,  and 
concluded  instantly  without  stopping  to  think  about 
and  regret  its  failure,  will  often  be  ultimately  and 
permanently  successful  in  establishing  a habit  of 
orderly  sleep,  even  after  a series  of  disappoint- 
ments extending  over  many  nights  or  weeks. 
Sometimes  the  tension  of  wakefulness  may  be 
taken  off  the  supreme  mind  centres  and  indirectly 
off  the  subordinate  centres  of  intelligence,  and  the 
muscular  and  organic  systems,  by  simply  allowing 
thought  to  fall  into  a jog-trot — riding,  as  it  were, 
with  a loose  rein.  This  method  is  generally  of  use 
only  to  persons  who,  during  their  waking  hours, 
think  vigorously.  With  such  minds  and  tempera- 
ments, the  mental  act  of  dropping  the  rein  may  of 
itself  be  sufficient  to  set  the  sleep  centres  in  action. 
Less  orderly  and  precise  thinkers — as  distinguished 
from  persons  who  allow  Thought  to  rule  them — do 
not  commonly  derive  any  great  help  from  this 
expedient.  Another  method  more  useful  to  the 
class  last  mentioned,  and  one  which  is  often  of 
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service  to  the  less  robust  of  intellect,  is  to  beguile 
some  special-sense  organ  to  sleep  by  a low-toned 
and  oscillating  rather  than  monotonous  impression. 
It  is  little  use  staring  fixedly  at  a bright  object — 
even  the  moon  or  the  white  mount  of  a picture 
on  the  wall — listening  to  the  tick  of  a clock,  or 
the  familiar  cadence  of  a tune,  unless  the  attention 
rapidly  becomes  effortless.  The  “ sleep  ” induced 
by  strained  attention  of  any  kind  is  scarcely  natural. 
It  is  more  like  hypnotism  than  the  rest  of  nature, 
and  is  apt  to  produce  mind-weakness.  The  best 
mode  of  seeking  sleep  through  the  senses  is  to 
pleasantly  bewilder  without  irritating  them.  The 
method  to  which  we  have  just  adverted,  acts — when 
it  succeeds  in  establishing  a state  like  sleep — by 
exhausting  the  brain  and  nerve  centres  through 
weariness.  When  any  one  centre  goes  to  sleep 
others  are  likely  to  follow  suit,  just  as  a convulsive 
movement  set  up  in  one  centre,  perhaps  reflexly, 
will  extend  to  other  centres  and  combinations. 
This  associative  faculty  of  the  nerve  organism, 
which  attains  its  highest  and  most  widespread 
development  through  the  connections  of  the  sym- 
pathetic system  of  nerves,  is  employed  by  nature 
in  the  establishing  of  general  sleep,  and  may  be 
utilised  for  the  same  purpose  by  art.  Much 
wisdom  is,  however,  required  in  dealing  with  the 
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need,  and  determining  the  best  mode  of  procedure, 
in  particular  cases,  and  such  wisdom  only  intelli- 
gent experience  can  supply. 

As  I have  said,  the  whole  business  should  be 
unnecessary ; sleep  ought  to  be  induced  by  instinct 
acting  in  response  to  the  sense  of  fatigue,  or  in 
obedience  to  the  impulse  of  habit ; but  when  the 
orderly  performance  of  a natural  process  has  been 
interrupted,  it  is  difficult  to  restore  the  rhythmical 
sequence  of  cause  and  effect.  What  may  be 
termed  oscillating,  pendulum-like,  or'  rotatory 
impressions — for  example,  the  mental  picture  of 
a field  of  corn  waving  in  the  wind,  the  conception 
of  a moving  object  or  of  a ding-dong  or  tinkling 
sound,  or  the  thought-image  of  a revolving  wheel 
or  windmill — spread  their  influence  over  the  mind 
and  nervous  system  by  successive  extensions,  as 
the  rising  tide  makes  good  its  advance  on  the 
shore.  The  progressive  effect  is  so  gradual  as 
neither  to  excite  attention  nor  provoke  resistance. 

When,  in  unhealthy  states  of  the  nervous  system 
or  disturbed  conditions  of  the  consciousness,  the  act 
of  going  to  sleep  is  imperfectly  performed  under 
the  influence  of  irregular  exhaustion — some  parts 
of  the  system  being  more  impatient  for  repose  than 
others,  the  body  dragging  the  brain  unwillingly  to 
sleep — the  process  is  apt  to  be  interrupted  with  a 
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start.  This  experience  is  familiar,  particularly  to 
the  weakly,  the  worried,  and  the  overworked. 

The  sufferings  and  discomforts  of  those  who  find 
the  act  of  going  to  sleep  difficult  are  many  and 
various.  The  following  are  among  the  most 
ordinary  : The  moment  the  head  is  laid  on  the 
pillow  and  the  mind  settles  for  sleep,  up  rise 
phantom  thoughts,  imaginings,  and  reflections, 
which  throw  the  consciousness  into  a state  of  turmoil 
and  destroy  the  chance  of  rest.  The  greater  the 
effort  to  compose  the  mind  the  more  confused  does  it 
become.  The  exclusion  of  external  impressions  only 
intensifies  the  flurry  and  worry  within.  There  is 
nothing  surprising  in  this  when  we  remember 
how  many  lives  are,  in  truth,  a prolonged 
struggle  against  the  inner  experience  of  self.  If  it 
were  not  for  the  distractions  of  duty,  social  in- 
fluences, and  the  discipline  of  circumstances,  no 
inconsiderable  proportion  of  the  more  intelligent 
and  self-conscious  of  mankind  would  find  existence 
intolerable,  or  become  insane.  It  is,  therefore,  not 
in  the  least  degree  astonishing  that,  when  a mind 
disorderly  or  distressed  is  shut  in,  so  to  say,  upon 
itself,  there  should  ensue  such  disquietude  that  to 
sleep  becomes  impracticable.  A like  condition  is 
established  when  a weak  or  highly-sensitive  mind  is 
excited  by  any  occurrence  or  narration  shortly 
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before  retiring-  to  rest.  In  the  still  silence,  with 
nothing-  to  divert  the  attention,  the  irritant  or 
exciting-  topic  reverts,  and  either  prevents  sleep  or 
supplies  the  motive  and  material  of  a dream. 

It  is  easier  to  avert  than  to  remedy  this  evil ; 
indeed,  the  cure  of  the  habit  must  always  be 
preventive.  Few  habits  can  be  eradicated  by 
direct  measures  of  extinction,  for  the  practical 
reason  that  they  are  the  expressions  or  embodi- 
ments of  formulae  of  energy  dependent  on  auto- 
matic combinations,  which  can  only  be  broken  up 
by  rearranging-  the  elements  whereof  they  are 
composed  in  some  new  form,  to  be  created  reflexly — 
mind  operating  upon  matter — by  doing  anew  thing 
repeatedly  until  it  becomes  habitual  and  super- 
sedes the  old  propensity.  In  short,  to  go  to  sleep 
quickly  and  easily  is  the  only  way  of  forming  the 
habit  of  thus  going  to  sleep.  This  is  what  those 
who  employ  “ narcotics  ” or  “ sedatives  ” as 
remedies  for  habitual  sleeplessness  claim  to 
accomplish  by  their  method  of  treatment : but 
these  drugs  act  by  paralysing  the  nerve  centres  ; 
so  that  no  new  combination  to  constitute  the 
physical  basis  of  a better  habit  can  be  formed ! 
It  is  only  when  the  natural  habit  has  been  tempo- 
rarily interrupted  by  acute  disease  or  by  some  acci- 
dental circumstance — such  as  watching  by  a sick 


Going  to  Sleep . 


35 


bed — they  succeed.  The  drug-produced  stupor 

may  in  that  case  break  or  suspend  the  morbid 
obstacle  to  rhythmical  sleep,  and  the  natural 
automatic  habit  may  reassert  itself;  but  this  is  a 
very  different  thing  from  curing  sleeplessness  by 
soporifics. 

A new  habit  and  combination  can  only  be 
created  by  a process  of  re-education,  and  the 
most  likely  way  to  succeed  is  to  treat  the  sleepless 
person  as  a child,  and  “put  him  to  sleep” — as  an 
infant  is  soothed  to  slumber — several  nights  in 
succession,  gradually  withdrawing  the  educationary 
influence  as  the  normal  habit  is  re-formed.  An 
intelligent  sufferer  can  do  this  for  himself  by  some 
simple  device  such  as  I have  previously  indicated.1 
When,  as  we  are  now  supposing,  confusion  or 
distress  of  thought  is  the  cause  of  sleepless- 
ness, it  will  be  necessary  to  devise  some  little 
drama  which  the  fancy  may  perform  for  its  own 
amusement,  and  it  is  essential  that  this  should  be 
at  once  engrossing,  not  too  exciting,  and  above 
all  things  pure.  It  must  also  be  what  I have 
called  oscillatory  in  its  character.  To  a lover  of 
music,  a mental  rehearsal  of  some  simple  scene 
from  an  opera  would  probably  offer  the  most  facile 

1 See  also  remarks  on  this  subject  in  the  paper  on  “Sleepless- 
ness from  Thought,”  Common  Mind-Troubles. 
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means  of  forming-  a habit  of  sleep.  The  same 
scene  must  be  imagined,  the  same  words  men- 
tally repeated,  and  the  cadence  of  thought  must  be 
the  same,  night  after  night  until  the  habit  is  formed. 
After  a little  practice  sleep  will  come  before  the 
performance  is  well  commenced. 

Another  common  experience  in  the  attempt  of 
the  sleepless  to  sleep,  is  physical.  Instead  of 
g-oing-  to  sleep,  they  become  a prey  to  distressing 
throbbings  and  palpitations,  jumpings  and  twitch- 
ings,  with  pains,  burning's,  noises  in  the  head,  and 
strange  sensations,  which  keep  time  with  the 
heart  and  the  pulse,  or  the  rise  and  fall  of  the 
chest  in  breathings  Doubtless,  these  distresses  are 
caused  by  the  exclusion  of  external  impressions, 
and  the  attention  being-  thrown  in  upon  self; 
but  much  is  due  to  the  fact,  which  I have  already 
incidentally  noticed,  namely,  that  g-eneral  sleep  is 
mainly  brought  about  through  the  influence  of  the 
sympathetic  system.  When  the  mind-organ  wills 
sleep,  and  strives  to  establish  that  state,  the  part  of 
the  nervous  system  we  call  the  “sympathetic ” — 
which  serves  to  combine  and  correlate  the  organs 
and  their  functions — should  compose  the  several 
systems  of  the  organism,  and  render  them  obedient 
to  the  supreme  influence  of  the  cerebral  centres, 
or  to  any  impulse  propagated  through  one  of 
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the  subordinate  centres,  so  that  sleep  may  be 
induced. 

It  sometimes,  however,  happens  that  certain 
organs,  being-  preternaturally  irritable,  resent  the 
impulse  transmitted  throug-h  their  nerve-centres, 
and  are  excited  to  greater  activity.  Instead  of 
slowing  its  rhythmical  contractions/the  heart  may 
beat  with  greater  rapidity  and  irregularity.  In 
place  of  falling  into  a state  of  moderate  tonicity, 
establishing  a steady  minimum  calibre  and  an 
equable  blood  supply,  and  pressure,  the  vessels 
within  the  cranium  are  irritated  and  unequally  con- 
tracted or  dilated,  so  that  the  lowermost  parts 
of  the  brain  or  thought-organ,  as  the  head  lies 
on  its  pillow,  receive  and  retain  the  largest 
share  of  the  jerkily-propelled  and  sluggishly- 
flowing  fluid ; while  the  special  sense-organs  and 
their  centres,  far  from  presenting  a diminished  sensi- 
bility, are  acutely  alive  to  every  impression,  and 
sight  and  sound-sensations  come  to  be  morbid 
and  painful.  All  this  insubordination  is  the 
consequence  of  a want  of  tone  in  the  sympathetic 
system,  and  the  subjective  symptoms  that  accrue  to 
the  would-be  sleeper  aggravate  his  distress  instead 
of  inducing  repose.  In  such  a condition  of  matters, 
medical  treatment,  aimed  to  invigorate  and 
strengthen  the  nervous  system  as  a whole,  and 
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the  sympathetic  apparatus  in  particular,  is  indis- 
pensable to  the  establishing-  of  a natural  habit 
of  sleep ; and  I will  say  no  more  on  this  part  of 
the  subject,  as  it  lies  outside  the  sphere  of  self- 
help,  to  aid  which  my  present  purpose  is  limited. 
It  would  be  easy  to  name  other  troubles  incident 
to  the  act  of  going-  to  sleep,  but  these  will  suf- 
fice to  illustrate  the  principle  and  method  of  their 
causation. 

The  consideration  I would  press  on  the  reader  is, 
that  the  way  to  go  to  sleep  will  be  to  establish  a con- 
dition favouring  the  routine  performance  of  this 
natural  function.  The  less  of  effort  made,  and  the 
more  simple  the  procedure  adopted,  to  create  and 
develop  an  orderly  habit  of  sleeping,  the  better.  It 
is  vain  to  hope  that  difficulties  will  be  surmounted  by 
a prolonged  or  determined  endeavour.  It  is  a 
serious  and  frequent  blunder  to  court  sleep  too 
ardently,  or  to  lie  tossing  and  fretting  because  sleep 
seems  unattainable.  Many  persons,  by  dint  of 
clumsy  efforts  to  go  to  sleep,  form  a habit  of  worry- 
ing themselves  into  wakefulness  the  moment  they 
begin  to  seek  rest.  If  sleep  will  not  be  wooed 
in  one  way  it  is  better  to  give  up  the  pursuit 
and  try  another.  Sometimes  sleep  can  be 
won  by  feigning  not  to  desire  it.  This  plan 
works  by  drawing  the  attention  away  from  the 
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state  of  nervous  excitement  into  which  the 
mind  and  sense-centres  have  been  thrown  by 
fruitless  effort.  If  the  sufferer  has  the  courage 
to  rise  and  read  awhile,  sleep  may  steal  over  him 
unawares. 

Yawning  is  a spasmodic  effort  to  breathe  deeply, 
and  may  be  assumed  to  indicate  a need  of  oxygen 
in  the  blood.  Either  the  muscles  that  move  the 
chest  in  breathing  have  fallen  into  a sluggish  state 
too  quickly,  or  the  heart’s  action  has  been  too 
rapidly  slowed.  The  rest  of  the  body,  and  particu- 
larly the  nerve  centres,  are  not  perhaps  ready  to 
go  to  sleep,  but  cannot  remain  awake  on  the 
short  supply  of  oxygen  available,  so  the  demand 
has  to  be  met  by  a series  of  spasmodic  inspira- 
tions, deep  and  prolonged.1  The  act  of 
yawning  shows  that  automatic  sleep  is  com- 
mencing while  cerebral  or  visceral  sleep  is 
delayed.  Heavy  eyelids  and  eyes  dimmed  with 
tears  point  to  dozing  nerve-centres,  and  dilated 
blood-vessels  wfth  lax  walls  acted  upon  by 
mechanical  pressure,  which  also  ejects  the  contents 

1 Yawning  is  a most  interesting  phenomenon,  and  requires  to 
be  investigated.  It  occurs  in  faintness,  from  failure  of  the 
heart’s  action  or  loss  of  blood,  because  the  supply  of  oxygen  is 
deficient ; but  there  is  a variety  of  yawning  that  seems  to  be 
more  directly  connected  with  the  stomach  and  the  diaphragm, 
and  often  precedes  sickness. 
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of  the  lachrymal  glands  and  ducts,  as  in  the  flow 
of  tears  caused  by  yawning  or  staring  fixedly  at 
any  object  until  weariness  is  induced. 

When,  with  all  these  indications  of  sleepiness, 
sleep  does  not  occur,  there  is  some  cerebral  or 
visceral  obstacle  to  the  natural  establishment  of 
the  sleep-state  which  needs  to  be  sought  out  and 
removed.  Of  the  mind  troubles  and  disturbances 
which  prevent  sleep  little  remains  to  be  said, 
except  that  the  recurrence  of  particularly  trouble- 
some trains  of  thought  at  the  hour  of  sleep  should  be 
treated  as  a morbid  habit,  and  a cure  compassed 
by  establishing  a new  habit  of  orderly  and  sleepy 
thought  to  replace  it.  It  is  not  always  possible  to 
remedy  the  evils  of  this  obstructive  state,  but  much 
may  be  done  to  reduce  and  in  the  end  relieve 
them  ; and  nothing  will  so  much  conduce  to  the  dis- 
covery of  a method  of  opening  the  ivory  gate  as 
a little  careful  attention  in  the  hours  of  waking 
thought  to  the  facts  and  principles  I have  tried  to 
explain. 

SLEEPING. 

What  has  been  said  as  to  the  nature  and  probable 
causes  of  sleep  will  have  prepared  the  way  for  a few 
practical  observations  on  the  personal  subject  of 
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sleeping.  Recalling  our  conclusion  that  sleep  is  a 
natural  function,  and  that  it  is  a positive  state  rather 
than  the  negation  of  other  states — -just  as  tension  is 
.an  active  condition  of  quiescence,  while  relaxation  is 
passive — it  will  be  easy  to  perceive  that  the  act 
or  function  of  sleeping  must  have  characteristics 
depending  on  the  time  and  manner  in  which  it  is 
performed,  and  the  special  qualities  and  tone  of  the 
organism  performing  it.  Some  individuals  are  con- 
stitutionally good  or  bad  sleepers.  For  example,  a 
strong  and  not  too  sensitive  nervous  system 
facilitates  the  function  of  sleeping,  not  merely 
because  its  relations  with  the  external  world  through 
the  sense-organs  are  less  direct,  and,  therefore,  more 
readily  suspended  than  in  the  case  of  an  acutely 
■sensitive  person,  but  the  organs  are  in  closer  sym- 
pathetic connection  among  themselves,  and  when 
one  is  wearied,  the  rest  are  easily  thrown  into  the 
state  of  sleep. 

If  a person  of  robust  constitution  in  rude  health 
be  fatigued,  either  by  an  effort  of  thought,  automatic 
exertion  of  mind  or  body,  or  muscular  exercise,  or  if 
he  overload  his  stomach  with  food,  he  sleeps ; the 
most  tired  organ  or  system  first  falling  into  a state  of 
repose,  and,  by  its  naturally  close  sympathetic  con- 
nections with  the  other  component  organs  and  systems 
of  the  being,  carrying  them  with  it.  What  we  call  a 
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sensitive  person  is  not  so  constituted.  His  compound 
nature  is,  so  to  say,  less  closely  knit.  When  one 
organ  needs  rest  the  others  are  not  so  easily  lured  to 
repose.  It  is  the  practice  to  think  and  speak  as 
though  the  sympathetic  relations  between  the  several 
parts  of  the  body  and  mind  of  a highly  sensitive 
person  were  more  intimate  than  those  which  obtain 
in  robust  and  rude  natures.  I believe  this  is  a mis- 
take, and  the  error  comes  out  strongly  in  respect  to 
the  matter  of  sleeping.  There  is  the  clearest  evidence 
of  want  of  natural  sympathy  when  the  weariness 
and  sleepiness  of  one  part  of  the  apparatus  of  life 
does  not  communicate  itself  to  the  others.  The  truth 
is  that  those  natures  we  call  “ sensitive  ” are  morbidly 
excitable,  because  there  is  a want  of  equilibrium 
between  their  several  component  parts.  Some  one  ele- 
ment of  the  physico-mental  constitution  is  developed 
out  of  proportion  to  the  rest  and  establishes  closer 
relations  with  the  mind,  through  the  sense-organs, 
than  those  which  connect  it  with  other  parts  of  the 
organism. 

Health  and  integrity  of  constitution  imply 
equality  of  growth  ; and  although  it  is  possible,  and 
should  be  the  aim  of  training,  to  secure  this 
equality  in  a high  state  of  intellectual  and  bodily 
perfection,  it  is  more  commonly  found  in  those  who 
live  rough  lives,  passing  a great  deal  of  their  time 
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in  the  open  air  and  enjoying  robust  health,  than 
in  the  delicate  and  the  sensitive.  The  mobility  of 
temperament  indicated  by  quickly  responsive  rela- 
tions between  the  external  or  relative,  and  the 
internal  or  organic,  parts  of  the  being — if  I may 
employ  arbitrary  terms  thus  loosely  to  express  a 
particular  phase  of  meaning — is  not  favourable  to 
sleeping.  Blushing  at  a thought  or  feeling,  blanch- 
ing with  transient  fear  or  passion,  are  tokens  of  the 
irritability  of  the  sort  which  used  to  be  defined 
“as  a disposition  to  act  without  the  power  to  act 
with.”  The  quickness,  delicacy,  and  acuteness  of 
this  temperament  are  not  so  much  proofs  of  high 
growth  as  of  irregular  and  unequal  development. 
True  excellence  consists  in  the  perfection  of  the 
being  as  a whole  with  a proportionate  development 
of  the  apparatus  of  internal  relations,  the  connecting 
links  of  the  organism,  the  sympathetic  system  of 
nerves.1  It  is  scarcely,  therefore,  surprising  that  the 
sensitive  and  emotional  are  not,  as  a rule,  good 

1 Students  of  physiology  may  think  I am  exaggerating  the 
importance  of  the  Sympathetic  system,  and  ascribing  new 
functions  to  what  is  commonly  regarded  chiefly  as  the 
nervous  apparatus  of  visceral  or  organic  life ; but  the 
position  I assume  I am  prepared  to  maintain.  It  is 
significant  that  the  sign  of  true  sleep  is  contraction  of  the 
pupils.  This  phenomenon  is  probably  produced  by  sus- 
pension of  the  sympathetic-nerve  action  which  holds 
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sleepers.  Other  temperaments  are  unfavourable  to 
ready  or  complete  sleep,  but  they  are  nearly  all 
morbid,  and  I have  nothing  to  do  here  with  states 
other  than  those  of  irregularity  or  disturbance  which 
do  not  amount  to  disease. 

The  act  or  function  of  sleeping  is  inadequately 
performed  when  it  is  not  general ; but  tested  by 
this  rule  perfect  sleep  is  the  exception  to  what  com- 
monly passes  under  that  name.  The  extent  of 
sleep,  and  consequently  the  amount  of  refreshment 
obtained,  depends  very  much  on  the  manner  of  sleep- 
ing. It  is  a mistake,  and  tends  to  the  formation  of 
a mischievous  habit  of  partial  sleep,  to  seek  sleep  as  a 
relief  from  trouble,  worry,  or  pain.  The  mind  should 
he  relieved  of  anxiety,  or  have  its  excitement  com- 
posed, and  pain  of  body  eased,  before  falling  asleep. 

the  pupils  dilated.  The  sympathetic  system  of  nerves  must 
lower  function  throughout  the  body  to  a mimimum,  in  the 
scale  of  vital  energy,  before  general  sleep  can  be  established. 
Physiologists  have  yet  completely  to  explore  the  functions  of 
this  particular  system,  and  in  so  doing  they  will  do  well  to 
take  note  of  its  pathology.  It  will,  I am  convinced,  be  found 
to  play  a prominent  part  in  nearly  all  the  healthy  functions  of 
life,  mental  and  physical,  and  to  be  the  seat  of  many,  if  not 
most,  of  the  changes  that  cause  or  constitute  physico-mental 
disorder  and  disease.  For  example,  the  malady  we  call 
*l  hypochondriasis  ” is,  perhaps,  a morbidly  disturbed  state  of 
the  relations  which  this  system  maintains  between  the  visceral 
and  the  cerebral  centres. 
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If  this  precaution  be  not  taken  the  sleep  induced 
will  be  only  loss  of  consciousness,  or  perhaps  auto- 
matic, muscular,  or  visceral,  but  not  natural  and 
general  sleep,  which  alone  gives  satisfactory  repose. 
When  trouble,  worry,  or  pain  has  been  the  cause  of 
sleeplessness,  the  removal  of,  or  even  temporary 
respite  from,  these  influences  may  enable  the  sufferer 
to  sleep,  and  it  is  by  giving  this  relief,  anodyne 
drugs  sometimes  conduce  to  repose.  This  is  a per- 
fectly legitimate  ministry  of  medicine,  but  it  should 
be  understood  that  the  sleep  is  not  produced  by  the 
remedy  employed  to  effect  the  relief  of  pain  ; it  is 
because  the  hindrance  is  removed  sleep  comes  ! In 
this  way,  and  this  only,  drugs  sometimes  seem  to 
induce  natural  sleep.  Any  outward  application, 
such  as  hot  fomentations,  or  cold  in  certain  forms 
of  pain,  may  bring  about  sleep,  after  the  same  man- 
ner of  action.  Tickling  and  creeping  movements, 
smoothings,  pattings,  and  even  physical  impressions 
of  weight — as  when  a hand  is  placed  gently,  and 
allowed  to  lie,  upon  the  body  of  a weary  but  restless 
person — may  conduce  to  sleep  by  superseding,  and 
thus  putting  an  end  to,  some  local  or  general  excite- 
ment which  has  hitherto  prevented  repose.  It  is  in- 
teresting and  important  to  recognise  this  indirect 
mode  of  operation.  If  the  disturbance,  allayed  by 
any  device  or  drug,  was  the  sole  obstacle  to  sleep, 


46 


Sleep  and  Sleeplessness. 


that  state  may  in  its  integrity  follow  upon  the 
relief  obtained  ; but  if  other  causes  of  disquietude 
exist,  the  sleep  will  be  incomplete,  or  the  relief 
afforded  by  the  remedy  may  be  temporary,  and  the 
trouble,  the  worry,  or  the  pain  returning  during 
sleep,  the  state  will  be  partial  and  the  rest  incom- 
plete. When  this  happens  the  sub-consciousness  is 
apt  to  incorporate  the  subject  matter  of  the  experi- 
ence in  a dream.  Thus  the  sufferer  from  toothache, 
who  has  fallen  asleep  in  an  interval  of  relief  from 
pain,  may  dream  that  he  is  having  his  tooth  ex- 
tracted, because  the  pain  has  returned. 

The  conditions  under  which  sleeping  is  easy  and 
likely  to  be  natural  must  now  occupy  our  attention. 
I have  briefly  alluded  to  the  importance  of  putting 
an  end  to  hindrances  and  removing  obstacles  to 
sleep,  instancing  mental  anxiety,  nervous  worry  and. 
pain,  as  examples  of  the  class  of  evils  which  prevent 
natural  rest,  and  showing  how  they  will  mar  sleep 
if  not  allayed  before  it  commences,  or  if  recurring 
while  it  lasts.  We  may  go  to  sleep  and  forget 
our  troubles,  but  they  will  not  thereupon  cease  to 
wear,  injure,  and  give  us  pain.  It  remains  to  con- 
sider how  sleeping  may  be  facilitated  by  (i)  time, 
(2)  the  physical  state,  (3)  the  surroundings,  and 
(4)  the  constitution  and  training  of  mind. 

First,  as  regards  time.  All  natural  functions,  and 
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pre-eminently  those  which  relate  to  states  forming 
links  in  the  chain  of  existence,  as  does  sleep,  should 
be  performed  in  regular  periods.  Life  is  at  its  best 
when  it  pulsates  with  a perfect  rhythm.  So  much 
labour,  so  much  leisure,  so  much  sleep,  constitutes 
a good  formula,  and  by  thus  making  the  progress  of 
life  automatic  and  habitual 1 the  consciousness  is  left 
free  to  devote  itself  to  those  higher  objects  of  thought 
which  must  suffer  when  the  attention  is  occupied 
with  u taking  care  ” for  the  life  that  now  is,  instead 
of  concentrating  expectancy  on  that  which  lies 
around  us  and  is  to  come.  The  only  disadvantage 
of  this  method  is,  that  by  making  a regular  sequence 
and  proportion  of  sleep  a habit  of  life,  we  cause  the 
health  to  grow  dependent  on  this  regularity,  and 
any  serious  interruption  of  the  routine  will  pro- 
duce disturbance  and  weakness.  On  the  other 
hand,  there  is  this  great  advantage  of  the  formal 
habit  of  life,  that  it  protects  both  body  and  mind 
from  injury  by  exertion  so  long  as  the  orderly 
rhythm  is  maintained. 

The  man  who  lives  methodically  can  bear 
trouble  better,  out-live  more  worry,  endure  greater 
pain,  and  perform  a larger  and  better  task  of  work 
than  he  who,  not  having  ordered  his  life  by  rule, 
is  compelled  to  expend  no  inconsiderable  share  of 
1 See  the  paper  on  Habit,  above  cited. 
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his  energy  in  resisting  the  wear,  and  compensating 
the  waste  of  mental  and  physical  strength  which  a 
disorderly  and  impulsive  life  entails.  To  sleep  well 
we  should  sleep  regularly  at  fixed  times  and  for 
predetermined  periods.  Sleeping  well  ought,  in 
truth,  to  be  a strong  habit ; and,  if  it  be  so,  that 
will  go  far  to  ensure  its  occurrence  at  the  proper 
moment,  and  to  give  it  a natural  and  complete 
character  while  it  lasts.  The  practice  of  snatching 
brief  spells  of  sleep  at  irregular  opportunities  is 
fatal  to  an  orderly  habit,  and  that  of  “ dozing  ” 
is  still  more  destructive  of  sleep.  It  is,  in  many 
instances,  the  origin  of  a morbid  disposition  to 
transient  and  imperfect  sleep  which  does  serious 
harm.  Dozing  is  not  sleeping. 

There  should  be  no  reserve  about  sleep.  Children 
sent  to  bed  with  lessons  on  their  minds  are  liable 
to  attacks  of  masked  or  unformulated  epilepsy. 
Adults  going  to  sleep  full  of  the  business  of  the 
coming  day  cannot  obtain  the  benefit  of  rest.  It  is 
a common  thing  to  hear  persons  boast  of  being  able 
to  wake  at  any  time  they  please.  Those  who  do 
this  lose  consciousness  and  may  enjoy  muscular 
and  visceral  sleep,  but  the  sub-consciousness  remains 
watching  for  the  hour  to  wake  the  body.  It  is 
charged  with  this  duty  and  by  practice  learns  to 
obey.  Forming  a habit  of  waking  every  morning  at 
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a particular  hour  is  a wholly  different  matter.  That 
is,  in  fact,  a habit  of  resting  a certain  length  of  time, 
and  is  perfectly  natural  and  wise.  There  is  another 
practice  equally  destructive  of  sleep — namely,  keep- 
ing one,  or  more,  of  the  sense-organs  on  the  alert  for 
particular  impressions.  All  habits  of  this  class  are 
inimical  to  true  physiological  sleep. 

The  fitting  time  to  sleep  is  that  indicated  by 
Nature,  and  the  use  of  artificial  light  for  the  pur- 
pose of  lengthening  our  days  does  not  probably 
increase  the  sum  total  of  work  done,  although  the 
exigencies  of  civilised  life  has  created  a demand 
which  ingenuity  must  in  some  way  supply.  It  is 
unfortunate  that  this  cannot  be  accomplished 
without  marring  the  rhythm  of  a function  on 
which  the  health  and  happiness  of  life  so  directly 
depend  as  the  orderly  sequence  of  waking  and 
sleeping.  The  way  of  adjusting  this  derangement 
of  the  life  is  to  adopt  the  practice  of  early  rising. 
By  making  it  a rule  to  rise  promptly  and  punctually, 
at  a suitable  hour,  when  the  day  is  young,  we 
secure  great  benefits.  The  habit  brings  repose  to 
a summary  termination,  and  prevents  dozing  after 
awaking,  which  is  prejudicial  to  health.  It,  more- 
over, prepares  the  way  for  a method  of  work  or  exer- 
cise which  will  leave  the  body  and  mind  both  weary 
together  when  the  day  ends.  Again,  sleep,  properly 
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so  called,  is  a function  which  can  be  performed 
more  readily  and  completely  in  the  first  hours  of 
darkness  than  afterwards.  This  is  difficult  to  ex- 
plain, but  it  is  beyond  question.  Most  persons  feel 
an  inclination  to  sleep  soon  after  the  sun  goes 
down.  The  real  nature  of  this  tendency  is  not 
well  recognised.  It  is  attributed  to  the  effects  of 
digestion,  or  any  one  of  several  causes  except  the 
right  one.  If  the  digestive  process  were  the 
cause  of  the  inclination  to  which  I refer,  the  like 
disposition  would  be  felt  after  breakfast  and 
luncheon,  whereas  scarcely  any  one  complains  of 
sleepiness  following  upon  the  first  meal  of  the  day, 
and  only  those  who  have  formed  a habit  of  dozing 
sleep  after  the  mid-day  repast.  The  Sunday  afternoon 
nap  is  accounted  for  by  habit,  not  food,  and  the 
slumber  of  the  lounger  at  his  club  falls  into  the 
same  category.  The  theory  of  sleep  being  caused 
by  feeding  is  not  well  founded,  though  it  is  doubt- 
less probable  that  the  relief  of  hunger,  or  the  satis- 
faction of  appetite,  may  tranquillise  the  system  and 
favour  sleep,  and  many  of  the  component  parts  of  our 
ordinary  meals  have  a tendency  to  produce  stupor. 
The  fact  that  there  is  an  outward  inclination  to 
sleep  when  the  sun  goes  down  is  a fruit  of  the 
ancestral  habit  which  Nature  herself  created  and 
which  swayed  the  course  of  life  through  countless 
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generations.  It  is  as  natural  as  that  which  sends  the 
birds  to  their  nests,  or  calls  the  night-prowlingbeast  of 
prey  from  his  lair.  There  is  practical  purpose  as 
well  as  interest  in  these  speculations,  because  if  they 
are  pursued,  as  I think  they  must  be,  the  effect 
will  be  to  strengthen  the  conviction  that  early  hours 
are,  both  for  sleeping  and  waking,  the  best. 

2.  The  physical  state  of  the  organism  seeking  rest 
must  necessarily  play  an  important  part  in  the  deter- 
mination of  its  power  of  sleeping.  A condition  of 
excitement  is  obviously  unfavourable  to  sleep. 
And  as  a quick,  bounding  pulse,  marking  the  rapid 
flow  of  blood  through  the  vessels,  is  a concomitant 
of  excitement,  while  a slower  and  less  jerky  pulse 
accompanies  the  calm  condition  that  predisposes  to 
sleep,  it  is  easy  to  understand  how  the  reduction  of 
blood  pressure  which  accompanies  sleep  has  been 
supposed  to  produce  the  state  it  goes  with.  When 
two  phenomena  are.  found  closely  associated,  it 
is  often  difficult  to  decide  which  is  the  cause  and 
which  the  effect.  In  this  instance  the  slowing  of  the 
pulse,  generally  noticed  when  sleep  occurs  (the 
number  of  beats  per  minute  falling  ten  or  more 
when  the  subject  sleeps,  doubtless  in  part  owing  to 
change  of  position),  is  the  effect.  It  is,  however,  of 
high  moment,  when  intent  on  sleeping,  to  take  every 
precaution  to  reduce  the  state  as  nearly  as  may 
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be  to  one  of  quiescence.  We  have  already  seen 
how  the  exclusion  of  sight  and  sound  impressions; 
conduces  to  sleep.  The  avenues  of  general  sensa- 
tion need  to  be  protected  in  the  same  way,  by 
removing  sources  of  irritation.  But  of  this  more 
presently.  We  must  first  notice  the  essentials  of 
the  physical  state. 

A condition  of  weariness,  not  amounting  to  serious 
exhaustion,  but  producing  a feeling  of  fatigue,  is 
favourable  to  sleep.  The  exhaustion  that  springs  from 
want  of  food  does  not  tend  to  natural  sleep  : on  the 
contrary,  it  will  rather  prevent  it,  because  the  need 
of  the  system  for  food  excites  a craving  that  is  dis- 
tracting, and,  in  extreme  cases,  occasions  pain.  The 
like  is  true  of  any  state  of  the  body  or  mind 
antagonistic  to  rest,  and  I have  pointed  out  the 
danger  of  going  to  sleep  until  sensations  indicative 
of  the  unfitness  of  certain  organs  for  sleep  have  been 
relieved.  It  is  therefore  difficult,  and,  so  far  as 
comfort  and  the  interests  of  a sound  habit  of  sleep 
are  concerned,  injurious,  to  attempt  sleeping  when 
hungry,  thirsty,  oppressed  with  the  troubles  of  bad 
digestion,  suffering  from  repletion,  or,  in.  short,  in 
any  way  d isturbed . If  sleep  should  occur  under  such 
conditions  of  the  body,  it  will  be  partial  and  bring 
little  repose.  Those  who  find  sleeping  a difficult 
function  ought  to  be  especially  careful  to  prepare  for 
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Test  by  measures  calculated  to  place  the  several 
organs  of  the  body  in  a condition  to  sleep  before 
endeavouring  to  induce  that  state.  There  is  nothing 
;so  destructive  of  sleep  as  a succession  of  futile 
.attempts  to  slumber.  Failure  often  depends  upon 
removable  obstacles  to  sleep  ; and  neglect  of  these, 
or  the  mistaken  notion  that  sleep  will  triumph 
over  all  difficulties  if  it  be  only  perseveringly 
sought,  are  the  causes  of  unnatural,  and  even 
morbid,  habits  of  wakefulness. 

The  presence  of  undigested  food  in  the  stomach 
is  a common  cause  of  sleeplessness.  There  is  no 
greater  error  than  to  suppose  that  general,  and 
really  refreshing,  sleep,  can  be  obtained  while  the 
digestive  organs  are  busy  with  food.  There  may 
be  loss  of  consciousness,  when  the  stomach  is  full, 
but  not  true  sleep.  Flatulence,  eructations,  water- 
brash,  and  headaches  may  occur  during  the  sleep  of 
unconsciousness,  and  not  only  produce  dreams,  but 
destroy,  or  seriously  impair,  the  restorative  value  of 
repose.  The  overloading  or  distension  of  any  viscus 
is  almost  certain  to  prevent  rest  extending  to  that 
organ,  and  by  so  much  is  the  value  of  sleep  reduced. 
Added  to  which  negative  evil,  is  the  positive  harm 
done  by  the  irritation  an  unresting  and  distressed 
-organ  must  set  up.  Cleanliness  is  of  primary  im- 
portance, except  perhaps  to  those  who  labour  with 
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their  muscles  so  vigorously,  that  the  skin  acts  freely 
during  a large  portion  of  every  twenty-four  hours. 
To  those  who  work  with  their  brains,  or  who 
scarcely  work  at  all,  the  condition  of  the  skin  is  of 
great  moment.  In  natural  sleep  the  surface  is,  or 
or  should  be,  bathed  with  insensible  perspiration,  the 
network  of  vessels  in  the  skin  being  relaxed  and 
the  glands  acting  freely.1  This  is  impossible  if  the 
surface  is  not  thoroughly  cleansed.  Mere  dabbling 
in  water  will  not  suffice.  The  skin  must  be  thoroughly 
washed  with  soap,  and  the  products  of  exudation, 
with  the  constantly  scaling  remains  of  the  worn 
scarf  skin,  removed.  Men  often  think  they  have 
done  wonders  with  a u tub  ” or  a “ plunge but  as  a 
matter  of  fact  nothing  short  of  scrubbing  the  skin 
thoroughly  from  head  to  foot  night  and  morning 
can  ensure  cleanliness.  Washing  at  night  is  the 
more  important  because  the  body  is  thereupon 

1 The  tendency  to  perspire  during  sleep  is,  perhaps,  not 
due  solely  to  physical  causes  at  work  in  the  organism  ; the 
chemistry  of  life  has  probably  a share  in  the  phenomenon. 
Oxidation  is  the  source  of  animal  heat.  Carbon,  nitrogen,, 
and  hydrogen  are  combined  with  the  oxygen  taken  in  from  the 
atmosphere  by  the  lungs.  The  union  of  oxygen  with  hydrogen 
produces  water,  and  heat  is  given  off.  Heat  and  work  are 
correlated  ; but  even  when  the  body  is  quiescent,  the  oxidation 
of  the  hydrogen  proceeds,  and  water  is  thrown  off  by  the  skin 
in  the  form  of  insensible  perspiration,  the  superfluous  heat 
passing  away  with  it  by  evaporation. 
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laid  to  rest,  whereas  in  the  day  it  can  work  off  its 
own  impurities  by  wear  and  friction. 

The  temperature  of  the  body  is  another  matter  that 
requires  attention.  It  is  not  well  to  retire  to  rest 
overheated,  particularly  when  the  highest  health 
temperature — z.e.,  98*6  Fahr. — is  reached,  at  the 
surface,  either  in  the  head  or  any  region  of 
a body,  except  perhaps  the  extremities,  which  so 
far  as  heat  is  concerned  may  be  left  to  the  chances 
of  diminished  blood  supply,  unless  actually  painful. 
The  fact  that  the  heart’s  action  becomes  less  fre- 
quent and  quieter  when  sleep  begins  than  during 
wakefulness,  promises  relief  from  heat  by  rest,  but 
the  same  physiological  circumstance  makes  it  in 
the  highest  degree  injudicious  to  go  to  bed  cold. 
There  is  little  prospect  of  sleeping  well  or  habitu- 
ally, that  is  generally — the  whole  body  partici- 
pating in  the  repose — unless  an  equable  blood  pres- 
sure .is  established ; and  with  a slowing  heart  and 
relaxed  blood-vessels,  the  equilibrium  of  health  is 
not  readily  secured  to  those  who  sleep  badly,  be- 
cause the  temperature  of  the  body  is  apt  to  be  un- 
equal, some  parts  being  too  cold,  others  too  hot. 
A bath  about  blood  heat,  (say  98  deg.  Fah.) 
will  often  be  advantageous;  but  the  whole  body 
must  be  immersed,  or  if  that  be  inconvenient,  it  is 
better  to  wash  all  over  with  flannel  and  soap, 
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using  warm  water,  and  rubbing  the  skin  briskly 
with  a rough  towel. 

The  recourse  to  artifices,  such  as  “ drawing  the 
blood  from  the  head,”  by  placing  the  feet  in  hot 
water,  except  for  special  cases  of  headache,  or 
toothache,  or  influenza,  is  worse  than  idle,  and 
it  is  necessary  to  warn  those  who  desire  healthy 
sleep,  against  the  notion  of  using  the  lower  ex- 
tremities as  points  of  derivation,  to  which  the 
blood  is  to  be  “ drawn,”  as  the  phrase  goes,  so  as 
to  leave  the  brain  half-bloodless,  and  therefore  in  a 
condition  to  sleep  ! We  have  already  concluded 
that  cerebral  anaemia  has  nothing  to  do  with 
sleep,  except  as  a common  effect  of  inaction. 
Some  persons  sleep  best  when  the  vessels  of 
the  head  are  almost  distended,  others  when  they 
are  contracted.  It  is  impossible  to  feel  sure  which 
of  the  two  opposite  conditions  will  suit  any 
particular  person  on  a special  occasion,  and  the 
safest  and  only  rational  plan  of  treatment  is  to  leave 
the  distribution  of  blood  to  Nature,  while  adopting 
measures  to  promote  equal  warmth,  and  a cleanly 
and  relaxed  condition  of  the  skin  over  the  entire 
surface.  There  are  vigorous  constitutions,  or 
strongly  acting  skins,  which  are  the  better  for  bath- 
ing in  cold  water  before  retiring  to  sleep ; but  in 
our  modern  mode  of  life,  the  number  of  such  per- 
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:sons  cannot  be  great,  and  it  would  be  difficult  to 
imagine  any  worse  general  advice  than  to  immerse 
the  feet,  or  the  surface  of  the  body,  in  cold 
water,  or  to  subject  them  to  cold  affusion  in  the 
hope  of  setting  up  a reaction  before  going  to  sleep. 
The  principle  upon  which  we  act  for  ourselves 
and  others — especially  children — should  be  to  make 
sure  that  the  surface  of  the  body  is  warm  and  re- 
laxed in  all  its  parts,  before  closing  the  eyes  for  sleep. 
As  I have  more  than  once  observed,  these  matters 
ought  not  to  require  attention,  but  when  sleeping 
is  a matter  of  concern,  they  generally  do. 

Position  affects  sleep.  A constrained  or  uncom- 
fortable posture  will  often  prevent  repose.  Lying  flat 
on  the  back  with  the  limbs  relaxed,  would  seem  to 
secure  the  greatest  amount  of  rest  for  the  muscular 
system.  This  is  the  position  assumed  in  the  most 
exhausting  diseases,  and  it  is  generally  hailed  as  a 
token  of  revival  when  a patient  voluntarily  turns  on 
the  side  ; but  there  are  several  disadvantages  in  the 
.supine  posture  which  impair  or  embarrass  sleep. 
Thus,  in  weakly  states  of  the  heart  and  blood-vessels, 
and  in  certain  morbid  conditions  of  the  brain,  the 
blood  seems  to  gravitate  to  the  back  of  the  head, 
•and  to  produce  troublesome  dreams.  In  persons 
who  habitually,  in  their  gait  or  work,  stoop,  there 
is  probably  some  distress  consequent  on  straighten- 
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ing  the  spine.  Those  who  have  contracted  chestsr 
especially  persons  who  have  had  pleurisy  and 
retain  adhesions  of  the  lungs,  do  not  sleep  well  on  the 
back.  Nearly  all  who  are  inclined  to  snore  do  so 
when  in  that  position,  because  the  soft  palate  and 
uvula  hang  on  the  tongue,  and  that  organ  falls 
back  so  as  to  partially  close  the  top  of  the  windpipe. 
It  is  better  therefore  to  lie  on  the  side,  and  in  the 
absence  of  special  chest  disease — rendering  it  desir- 
able, to  lie  on  the  weak  side,  so  as  to  leave  the 
healthy  lung  free  to  expand — it  is  well  to  choose  the 
right  side,  because  when  the  body  is  thus  placed  the 
food  gravitates  more  easily  out  of  the  stomach  into 
the  intestines,  and  the  weight  of  the  liver  does 
not  compress  the  upper  portion  of  the  intestines. 
A glance  at  any  plate  of  the  visceral  anatomy  will 
show  how  this  must  be.  Many  persons  are  deaf 
in  one  ear,  and  prefer  to  lie  on  a particular  side,  but 
if  possible  the  right  side  should  be  chosen,  and  the 
body  rolled  a little  forward,  so  that  any  saliva 
which  may  be  secreted  shall  run  easily  out  of  the 
mouth,  if  not  unconsciously  swallowed.  Again, 
sleeping  with  the  arms  thrown  over  the  head  is  to 
be  deprecated  ; but  this  position  is  often  assumed 
during  sleep,  because  the  circulation  is  then  free  in 
the  extremities  and  the  head  and  neck  ; and  the 
muscles  of  the  chest  are  drawn  up  and  fixed  by  the 
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shoulders,  and  thus  the  expansion  of  the  thorax  is- 
easy.  The  chief  objections  to  this  position  are  that 
it  creates  a tendency  to  cramp  and  cold  in  the  arms, 
and  sometimes  seems  to  cause  headache  during 
sleep,  and  dreams.  These  small  matters  often  make 
or  mar  comfort  in  sleeping. 

3.  We  pass  next  to  consider  the  surroundings, 
which  greatly  influence  the  act  or  function  of  sleep- 
ing. Some  persons  can  sleep  anywhere,  and,  as  they 
say,  “ anyhow,”  which  commonly  means  that  they 
have  consciously,  or  without  being  aware  of  the 
fact,  constructed  for  themselves  a certain  habit  of 
sleeping  whereby  they  are  independent  of  circum- 
stances. This  is  a prudent  thing  to  do  ; I have 
recommended  the  course  described,  but  the  device 
relates  more  closely  to  going  to  sleep  than  sleeping. 
A man  may  fall  asleep  from  habit,  but  the  good  he 
gets  from  sleep  will,  in  large  measure,  depend  on 
the  relations  which  subsist  between  the  sleeper 
and  his  surroundings.  We  have  sometimes  seen  a 
spider  dozing  in  the  centre  of  his  web  with  every 
disturbance  propagated  along  its  delicate  fibres  to 
his  slumbering  body.  The  rest  obtained  under 
conditions  in  any  sense  resembling  these  cannot  be 
great.  The  sailor  may  sleep  in  his  hammock  with 
the  ship  labouring  beneath  him  and  the  storm 
raging  around,  insensible  to  everything  except  the 
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boatswain’s  call ; but  rest  under  such  circumstances 
is  possible  only  because  the  muscular  system  of  the 
weary  man  urgently  requires  repose,  and  the  com- 
ponent parts  and  organs  of  his  body  being  held 
together  by  a full-toned  sympathetic  system  they 
are  carried  to  sleep  in  its  train.  In  practice,  the  sleep 
obtained  in  the  midst  of  any  set  of  surroundings  will 
depend  on  the  degree  in  which  these  are  favour- 
able to  sleep  of  the  kind  most  needed.  Those 
who  work  with  their  brains  require  mental  quiet ; 
those  who  read  or  write  much,  or  in  whom  the 
organs  of  speech  are  greatly  taxed  during  the 
life  of  consciousness,  want  physical  silence  and  the 
absence  of  unaccustomed  sources  of  impression  ; 
the  worker  with  his  muscles  is  chiefly  in  need  of 
relaxation  and  muscular  repose.  Persons  with 
highly  sensitive  skins  cannot,  as  we  have  elsewhere 
noted,  sleep  if  any  external  irritant  distresses  or 
disturbs  them.  Even  if  they  succeed  in  going  to 
sleep  from  sheer  weariness  in  the  midst  of  adverse 
surroundings,  unpleasant  impressions  are  readily 
produced,  and  the  sleep  obtained  is  broken  and  does 
little  to  refresh  or  restore.  Too  much  or  too  little 
light,  a stuffy  atmosphere,  unpleasant  smells,  noise 
or  unaccustomed  silence,  vibration  or  the  absence 
of  a particular  motion — as  in  the  case  of  persons 
who  have  come  on  shore  after  a long  voyage — may 
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prevent  sleep.  Habit  has,  of  course,  much  to  do 
with  these  peculiarities,  but  the  fact  that  particular 
systems  need  sleep  and  cannot  readily  obtain  it  is 
the  deeper  cause  of  such  experiences.  Sleep  is  a 
state,  and  perhaps  in  no  two  individuals  is  it 
established  in  precisely  the  same  way,  or  under 
exactly  corresponding  conditions. 

The  proportion  of  rest  required  by  the  several 
parts  of  the  physico-mental  constitution,  depends 
on  personal  development  ; and  natural  sleep  is,  so 
to  say,  compounded  to  satisfy  various  needs. 
Nature  determines  the  formula ; natural  habit  re- 
gisters it,  and  so  deals  with  the  surroundings  as  to 
carry  it  out.  In  health  the  several  faculties  of 
sensation  and  relation  are  concerted,  like  the 
notes  in  a musical  chord,  to  produce  an  inde- 
pendent state,  and  the  surroundings  are  of  only 
secondary  importance ; but  when  sleep  has  become 
difficult,  it  is  necessary  to  strengthen  or  restore  the 
natural  habit  by  adapting  the  surroundings  to  the 
particular  disposition.  It  is  impossible  to  lay  down 
any  definite  rule.  Probably  no  two  idiosyncrasies  will 
make  the  same  requirements.  Persons  with  whom 
the  imaginative  faculties  are  peculiarly  active  do 
not  generally  sleep  well  in  the  dark  or  in  absolute 
silence,  unless  the  sense  organs  are  preternaturally 
irritable , and  therefore  require  special  rest.  Whether 
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auditory  or  visual  surroundings  will  most  affect 
the  mind  during  sleep  may  be  guessed  from 
indications  that  sight  or  sound  respectively  are 
habitually  employed  in  mental  perception  or 
memory.  The  perceptive  habit  is  commonly  of 
greatest  importance  in  going  to  sleep,  the  habit 
of  memory  in  sleeping.  Thus  a person  who  com- 
monly writes  or  reads  from  mental  sound  will 
be  likely  to  experience  unusual  difficulty  in  sleep- 
ing in  noises  that  tend  to  disturb,  although 
monotonous  sounds  may  conduce  to  sleep  ; whereas 
when  once  asleep,  objects  moving  around  his 
bed  or  changes  in  the  light  may  be  more  disturbing 
than  sounds,  because  memory,  which  is  generally 
full  of  activity  in  dreams,  is  operating  in  the 
mind  through  the  medium  of  mental  sight.  The 
converse  of  these  conditions  of  sensibility  will 
obtain  in  other  instances,  and  in  some  cases, 
those  of  what  are  called  “ light  sleepers the 
same  sense  acts  in  going  to  sleep  and  in  sleeping, 
so  that  any  alteration  in  the  conditions  after 
a person  has  fallen  asleep  may  distress  or  arouse 
him.  It  is  important  to  bear  these  facts  in  mind, 
especially  in  dealing  with  children,  who  are  often 
much  worried,  and  even  made  seriously  ill,  by  the 
clumsy  kindness  of  reading  or  singing  them  to 
sleep,  and  then  changing  the  conditions  of  rest 
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established  by  breaking  off  the  lullaby,  taking 
away  the  candle,  and  leaving  them  alone.  What 
happens  after  this  change  is  generally  wake- 
fulness, distress,  and  a second  process  of  going  to 
sleep  scared  or  in  sorrow,  than  which  there  is,  per- 
haps, no  more  likely  process  to  originate  epileptic 
disturbances,  unexplained  weaknesses,  and  even 
disease  ? It  would  be  better  and  wiser  to  train  the 
senses  to  sleep  naturally  by  forming  a habit  of 
“ sleeping,”  independent  of  circumstances,  and 
self-contained.  Nothing  would  be  gained  by 
working  out  the  application  of  these  general  prin- 
ciples to  particular  classes  of  cases.  If  the 
rationale  of  the  relations  that  commonly  exist 
between  the  sleeping  body  and  its  surroundings 
is  understood,  the  reader  will  do  this  easily  for 
himself. 

4.  It  will  be  evident  from  what  has  been  said  that 
the  constitution  and  training  of  mind  is  of  great 
importance  to  the  function  of  sleeping.  Not  only 
are  the  habits  which  facilitate  or  embarrass  the 
establishment  of  sleep  amenable  to  the  influence 
of  the  Will,  but  orderly  methods  of  thought  tend 
to  natural  sleeping  by  leaving  the  consciousness 
free  to  rest  when  the  accustomed  hour  of  slumber 
arrives,  without  having  to  reason  itself  into  a state 
of  quiescence,  which  is  a process  fatal  to  easy  sleep. 
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When  the  head  is  laid  on  the  pillow,  the  mind 
should  be  at  peace.  Those  who  do  not  so  order 
their  lives  and  methodise  their  work,  that  the 
faculty  of  control  may  beat  liberty  to  rest  when,  the 
time  comes  to  sleep,  cannot  expect  to  be  good 
sleepers.  Whatever  the  troubles  or  worry  of  the 
day,  the  place  of  rest  should  be  sacred  to  pleasant 
or  at  least  peaceful,  thoughts.  Let  the  book  of 
life  be  closed,  even  on  a blotted  page,  before  sleep 
is  sought.  Thinking  in  bed  is  one  of  the  most 
formidable  obstacles  to  sleep.  Nothing  except  a habit 
of  dismissing  subjects  of  thought  at  night  can  enable 
the  mind  to  clear  itself,  at  will,  of  disturbing  and 
distressing  entanglements.  Sleeping  is,  so  far  as 
the  consciousness  and  the  sub-consciousness  are  con- 
cerned, a complementary  state  to  waking.  To  secure 
the  advantages  of  rest  when  sleeping  we  must 
discharge  the  obligations  of  duty  and  work  while 
awake.  One  of  the  first  and  most  pressing  of 
these  obligations  is  to  “ let  all  things  be  done 
decently  and  in  order.” 

The  best  and  most  successful  exercise  of  mental 
power  is  that  which  conforms  most  perfectly  to  the 
reign  of  law.  Impulsive,  spasmodic,  emotional  effort,, 
albeit  these  forms  of  work  are  apt  to  be  mistaken  for 
the  explosions  of  genius,  ought  to  be  discouraged. 
Work  that  depends  on  moods  and  feelings  is  worth- 
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less,  or  even  injurious,  as  training  to  the  mind.1 
Those  who  labour  capriciously  must  needs  expect  to 
be  uncertain  sleepers.  The  mind  should  be  trained  to 
perform  its  daily  task,  however  great  or  little  that 
may  be,  as  a matter  of  duty.  The  only  healthy  and 
happy  state  is  one  of  discipline.  Mere  self-gratifi- 
cation, without  method  or  purpose  beyond  the 
whim  of  the  passing  moment,  is  a sorry  sort  of 
enjoyment  that  commonly  brings  disappointment 
and  mind-trouble  in  its  train.  Confusion  of 
thought  while  awake  produces  sleeplessness  from 
thought.2  Nor  is  difficulty  in  sleeping  the  only 
or  the  worst  consequence  of  disorderly  brain  - 
work.  Sleep  itself  comes  to  be  disorderly  when  the 
waking  consciousness  is  uncontrolled.  If  the  sub- 
consciousness  is  overworked  by  being  made  to 
perform  the  largest  part  of  the  mental  duty  of  life3 
it  will  be  apt  to  remain  awake,  and  continue  labour- 
ing at  its  task,  while  the  consciousness  and  the 
various  parts  of  the  organic  apparatus  are  asleep. 
Dreams  of  work,  and  worried  and  weary  nights  are 
the  penalties  for  this  error  in  mind-management. 
Sleeping  is  a function  which  only  a sound  mind  in 
a sound  body  can  healthily  perform. 

1 See  the  article  on  “ Work,”  in  Minds  and  Moods. 

2 See  paper  on  this  subject  in  Common  Mind-Troubles. 

3 Habit,  The  Secret  of  a Clear  Head. 
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AWAKING. 

There  is  not  a great  deal  to  be  said  on  this 
subject,  but  it  is  one  of  high  interest  and  of  con- 
siderable importance.  Awaking  is  the  undoing  of 
sleep  ; and,  therefore,  throws  special  light  on  the 
nature  of  the  condition  which  has  been  established, 
and  the  measure  and  kind  of  repose  enjoyed.  More- 
over, it  helps  to  determine  the  subsequent  value  of 
the  rest  which  has  been  obtained  by  restoring  the 
organism  easily  to  waking  state,  or  leaving  the  several 
faculties  to  struggle  back  to  life  like  a panic-stricken 
crowd  escaping  from  some  scene  of  horror — perhaps 
a hideous  dream — or  to  rush  into  the  arena  of 
action  and  consciousness  in  disorderly  confusion, 
some  weary,  some  excited,  all  unrefreshed,  instead 
of  marshalling  the  forces  of  energy  into  wakeful- 
ness with  the  steady  control  of  discipline.  As  a 
matter  of  experience  awakening  is  seldom  performed 
in  accordance  with  the  rules  of  health,  mental  and 
physical.  The  precise  nature  of  the  process  will, 
of  course,  depend  on  the  form  of  sleep  from  which 
the  transition  takes  place. 

True  sleep  is,  as  we  have  seen,  a state  produced 
by  the  resting  of  several  systems  or  parts  of  the 
physico-mental  organism.  “ Le  sommeil  general 
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est  l’ensemble  des  sommeils  particuliers ” (Bichat). 
The  rest  enjoyed  by  each  system  contributes 
its  share  to  the  general  result,  and  the  relative 
proportions  of  the  several  sleeps  compounded  deter- 
mine the  character  of  the  phenomenon  as  a whole. 
Each  or  any  of  the  systems  may  wake  before  the 
others,  just  as  the  repose  of  any  part  of  the  organism 
may  be  disturbed,  and  impair  or  even  destroy,  the 
quality  of  the  sleep  enjoyed.  Thus,  the  organ  of 
thought  may  wake  first,  because  it  has  been  simply 
lulled  by  the  sympathetic  influence  of  the  other 
systems,  and  resume  its  activity  the  moment  these 
parts  of  the  body  have  so  far  recovered  from  their 
weariness  as  to  sleep  lightly.  Early  morning  dreams 
often  indicate  this  state.  The  supreme  centres  of 
consciousness  were  either  too  much  engrossed 
with  business  or  pleasure  to  rest,  or  were  not 
weary.  The  automatic  sub-consciousness  may  have 
been  exhausted,  the  muscular  system  fatigued, 
the  viscera  in  need  of  repose,  and  when  these 
parts  of  the  organism  slept  the  brain  was  lured 
into  a state  of  temporary  quiescence,  but  quiescence 
is  not  sleep,  and  therefore  general  sleep,  in  its 
true  sense,  was  not  established.  From  such  a con- 
dition the  “ sleeper  ” may  be  aroused  at  any  mo- 
ment after  the  subduing  influence  which  holds 
the  consciousness  in  abeyance  has  begun  to 
f 2 
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subside.  A habit  of  waking  as  soon  as  the 
other  systems  are  somewhat  rested  is  readily 
formed  by  the  brain,  and  in  this  way  persons  with 
either  very  active  or  insufficiently  exercised  minds 
come  to  suffer  from  sleeplessness  occurring  after  a 
period  of  repose,  the  length  of  which  will  be  deter- 
mined by  the  weariness  and  consequent  rest  of 
some  system  or  systems  other  than  the  brain. 

It  is  important  to  determine  in  any  case  of  wake- 
fulness, occurring  in  the  night  or  towards  morning, 
whether  the  cause  is  a defect  of  cerebral  sleep 
— that  is  rest  of  the  thinking  faculty — or  habit. 
Obviously  the  means  taken  to  remedy  the  evil  must 
vary  widely  under  different  conditions.  If  the  con- 
sciousness has  not  slept  but  simply  dozed  during  the 
sleep  of  other  systems,  and  roused  the  moment  it 
was  able  to  shake  off  their  influence  there  must 
be  some  obstacle  to  cerebral  sleep  ; and  no 
amount  of  exercise  taken  to  fatigue  the  muscles, 
or  of  routine  work  to  compel  the  automatic 
system  to  rest,  and  no  special  management  of 
the  viscera,  can  cure  the  wakefulness.  Each  or  all 
of  these  methods  of  treatment  may  seem  to  be 
useful,  but  their  effects  can  scarcely  be  more  than 
transitory.  For  example,  the  muscular  system  may 
be  so  wearied  that  it  shall  sleep  long  and  heavily, 
the  consciousness  being  unable  to  shake  off  the 
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quieting  influence,  but  little  or  nothing  will  be 
gained  unless  the  cerebrum  itself  sleeps!  The 
condition  is  only  masked  not  remedied  by  pro- 
longing the  defective  state.  It  is  better  to  discover 
the  real  cause  and  deal  with  it  directly,  by  remov- 
ing the  obstacle  to,  or  creating  a new  habit  of, 
cerebral  sleep. 

Either  of  the  several  systems  may  awaken  the 
others  ; but  what  too  commonly  happens  is  partial 
awakening — that  is,  the  rousing  of  one  system  with- 
out the  others,  and  the  substitution  for  sleep  of  a 
state  prejudicial  to  the  health.  Referring  to  the  sub- 
ject of  awaking  in  connection  with  the  treatment 
of  the  insane,  I have  elsewhere  insisted  strongly 
on  the  importance  of  carefulness  in  this  matter  of 
rousing : — “ The  business  of  getting  patients  up  in 
the  morning  is  a serious  piece  of  routine  on  which 
scarcely  enough  care  is  expended.  There  was,  in 
old  times,  a superstition  it  might  be  almost  worth 
while  to  revive  for  the  special  warning  of  attendants 
on  the  insane.  It  was  believed  that  the  soul  left 
the  body  during  sleep,  and  if  recalled  too  suddenly 
it  had  not  time  to  return,  and  the  body  woke 
minus  the  mind.  There  is  a real  danger  in 
arousing  the  subjects  of  mental  disease  roughly, 
and  compelling  them  to  rise  half  awake  to  their 
duties Such  an  awakening  sours  the  temper 
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and  inflames  the  imagination  of  irritable  lunatics.1 
It  is  not  less  important  to  the  interests  of  mental 
and  moral  health  in  the  care  of  the  sane  to 
ensure  that  the  whole  of  the  being  shall  be 
awakened  at  the  same  moment,  and  the  creation 
of  a false  state  thereby  avoided.  Mischief  may  be 
done  by  either  too  sudden  or  too  tardy  awaking. 
In  the  case  of  children  it  is  especially  necessary 
to  avoid  rousing  them  roughly,  but  they  should 
not  be  allowed  to  doze  after  the  first  call.  Adults 
should  make  it  a point  of  duty  to  overcome 
the  habit  of  dozing.  It  is  one  of  the  most  dis- 
astrous of  lazy  and  morbid  practices.  The  state  into 
which  the  sluggard  falls  when  he  turns  sullenly  or 
irritably  on  his  pillow  is  not  u sleep,”  but  a miser- 
able burlesque  of  that  state,  in  which  his  conscious- 
ness lies  revelling  in  some  debasing  dream  or 
knowingly  neglecting  the  call  of  duty.  It  makes 
no  sort  of  difference  to  the  moral  and  mental  effect 
whether  there  is  any  special  need  for  rising.  Being 
awake  enough  to  know  what  is  going  on  around 
him,  a man  has  no  right  to  linger  on  the  border- 
land. In  mind-management  there  is  a golden 
rule  of  health  which  ought  not  to  be  forgotten : 
never  do,  or  be,  or  seem  to  be,  anything  by  halves. 
Perfect  self-control  and  self-possession  can  only  be 
1 The  Care  and  Cure  of  the  Insane , Vol.  I.,  pp.  351-2. 
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secured  by  decision  and  thoroughness.  If  you 
sleep,  sleep.  Dozing  is  a half  state,  it  is  one  of  the 
by-paths  to  hebetude,  and  should  be  shunned. 
The  sense  of  weariness  and  headache,  with  which 
most  persons  who  doze  in  the  morning  are  troubled, 
should  suffice  to  show  that  the  habit  is  physically 
bad.  Its  mental  effects  are  equally  injurious. 

When  the  automatic  system  awakes  before 
the  mental,  we  get  the  phenomena  and  sub- 
jective symptoms  of  waking  dazed  or  as  in  a 
dream.  If  the  viscera  are  aroused  before  the  con- 
sciousness, there  may  be  morning  troubles  of  a 
dyspeptic  character,  or  connected  with  the  ex- 
cretions, or  the  organs  of  nutrition — for  example, 
the  abdominal  pains  of  heavy,  gross,  irregular 
feeders,  and  persons  who  are  addicted  to  the  prac- 
tice of  drinking  to  excess,  especially  spirits,  perhaps 
without  the  ordinary  symptoms  of  intoxication. 
There  is,  also,  a special  form  of  morning  cough,  to 
which  young  persons  are  subject,  and  which  is 
not  the  effect  but  may  become  the  cause  of  lung 
disease.  When  a viscus  awakes  while  the  organism 
as  a whole  sleeps,  it  may  become  irritable  and  eject  its 
contents  without  rousing  the  consciousness,  or  only 
so  far  as  to  occasion  a dream.  This  is  one  of  the 
obscure  causes  of  troubles  which  are  often  set 
down  to  graver  mischief,  just  as  blundering  in  spell- 
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ing  or  the  transposition  of  syllables  is  often  too 
hastily  interpreted  as  a symptom  of  cerebral  disease, 
when,  in  truth,  it  is  more  likely  to  be  a vicious 
automatic  habit.  The  self-evident  remedy  for  these 
distresses  is  to  secure  the  repose  of  the  particular 
viscus  which  has  formed  a habit  of  waking  at  an 
untimely  season.  This  can  generally  be  accom- 
plished by  some  change  in  the  time  of  taking  food 
or  drink,  or  the  quality  of  the  nutriment  consumed. 

The  phenomena  and  subjective  experiences  of 
awaking  will  vary  with  the  character  of  the  sleep- 
state,  the  order  in  which  the  several  systems  are 
aroused,  the  process  of  awaking  in  respect  to  each 
of  these  systems,  and  the  length  of  time  it  occupies. 
Thus,  if  the  lungs  are  sluggish,  or  from  any  cause 
the  normal  waking-supply  of  oxygen  to  the  blood 
is  not  rapidly  and  easily  established,  there 
will  be  yawning.  The  shortest  way  to  put  a stop 
to  this  annoyance  is  to  breathe  quickly  and  deeply 
for  a few  seconds  so  as  to  take  in  air  with  greater 
celerity.  If  the  muscular  system  is  slow  to  wake, 
or  if  it  has  rested  badly,  perhaps  owing  to  a pos- 
ture which  has  not  properly  relaxed  the  muscles, 
there  may  be  stretching.  Again,  a too  languid 
circulation  in  the  skin,  or  a deficiency  of  the  gland- 
secretions,  will  incite  to  rubbing  and  scratching 
when  aroused.  What  are  called  u heavy  ” sleepers 
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suffer  more  from  these  annoyances  on  waking 
than  those  who  are  said  to  sleep  “ lightly 
but  such  troubles  generally  indicate  excess  of 
weariness  in  some  particular  tissue  or  a defect 
in  the  mode  of  sleep.  Awaking  is,  as  I have 
said,  the  undoing  of  sleep,  and  it  throws  great 
light  on  the  nature  of  the  sleep  which  has 
been  enjoyed.  It  is,  therefore,  an  interesting 
subject  of  investigation,  besides  playing  an  impor- 
tant part  in  the  working  life  to  which  the  sleeper 
is  recalled.  The  maxims  of  health  are — to  wake 
-quickly  at  the  first  gleam  of  consciousness,  to  resist 
the  inclination  to  doze  or  dream,  or  fall  into  a state 
•of  reverie  ; to  restore  the  functions,  and  to  relieve 
the  organs  of  the  body  without  delay  ; to  wash 
rapidly  and  thoroughly,  and  rub  briskly  to  re- 
establish the  circulation  ; to  take  some  exercise, 
however  little,  before  food  ; and  to  resume  the  con- 
trol of  thought  as  a master,  not  a subject,  still  less 
as  a slave. 


SLEEPLESSNESS. 

Like  loss  of  appetite,  sleeplessness  may  be  a 
precursory  symptom  of  some  growing  disease,  the 
effect  of  a morbid  state,  the  temporary  result  of 
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disorderly  habit,  or  the  consequence  of  a perverted 
mode  of  life  and  nutrition.  Personal  hygiene  requires 
the  recognition  of  this  always  significant,  often  dis- 
tressing and,  not  unfrequently,  grave  phenomenon 
under  its  several  aspects,  and  a prompt  reference  to 
its  true  cause.  We  may  note  the  salient  features  of 
the  four  varieties  of  sleeplessness  indicated  ; invert- 
ing the  order  in  which  I have  set  them  down,  and 
considering  the  most  manageable  first. 

i.  Sleeplessness  may  be  the  consequence  of  a per- 
verted mode  of  life  and  nutrition.  If  a person  eats 
and  drinks  at  odd  times,  and  almost  incessantly,  he  can 
have  but  little  appetite  for  his  meals.  In  the  same 
way  those  who  are  perpetually  dozing  and  droning 
the  hours  away  may  be  indifferent  sleepers  at  night. 
As  a matter  of  observation,  however,  the  sluggard, 
or  systematic  dozer,  does  not  complain  of  sleepless- 
ness. Habit  lends  him  its  aid,  and  he  simply  be- 
comes a being  with  an  apparently  insatiable  capacity 
for  sleep.  The  organism  of  such  a man  is  not 
developed  up  to  the  standard  of  physico-mental 
strength  indispensable  for  a life  of  action.  Efficiency 
of  function  is  always  dependent  on  exercise,  and 
the  apparatus  of  energy  has  not,  in  his  case,  been 
so  worked  as  to  be  capable  of  sustained  exertion. 
When  this  is  forgotten,  and  the  habitually  inert 
are  pressed  and  expected,  and  really  try,  to  do  with 
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less  than  their  accustomed  amount  of  sleep  by  day 
and  night — for  example,  to  rise  earlier  in  the  morning, 
or  to  dispense  with  some  “ nap  ” they  are  in  the  habit 
of  taking,  say  after  a meal — disappointment  ensues. 
In  truth,  it  is  like  expecting  a delicately  nurtured 
lounger  to  perform  hard  manual  labour.  It  is  not 
that  he  will  not  work,  he  is  simply  unable  to  do  what 
is  required  of  him  ! Mind  and  body  need  to  be 
re-educated,  and  until  this  has  been  accomplished 
by  wise  management,  or  spirited  self-help  inspired 
by  self-respect,  it  is  cruel  to  anticipate  any  great 
reform.  Parents  and  friends  should  bear  this  fact 
in  memory  for  purposes  of  discipline  and  personal 
influence.  Meanwhile  there  is  a class  of  cases  in 
which  sleeplessness  at  night  does  present  itself  as  a 
cause  of  distress  to  persons  who  have  habituated 
themselves  to  a large  amount  of  sleep,  a considerable 
part  of  which  is  taken  in  naps  in  the  morning  or 
during  the  day. 

As  age  creeps  on  progressively  less  sleep  is  needed. 
When  the  organism  is  no  longer  engaged  in  hard 
work  it  will  not  require  so  much  rest.  In  infancy  and 
childhood  the  formative  processes  tax  the  strength 
of  the  body.  In  adolescence  and  throughout  adult 
life  the  amount  of  sleep  should  be  proportioned 
to  the  energy  expended.  Later  on,  as  the  activities, 
are  . reduced,  the  need  for  repose  is  further 
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diminished ; until  in  old  age  sleep  comes  to  be  a 
luxury  rather  than  a necessary  of  the  waning  life. 

The  remedy  for  sleeplessness  as  a night  trouble  in 
cases  of  irregular  habit  is  to  avoid  sleeping  by  day. 
At  first  this  will  be  difficult,  and  may  cause 
considerable  discomfort,  because  these  habits  of 
function  are  very  strong,  and  it  is  hard  to  form  new 
ones  which  shall  supersede  the  old.  Moreover, 
there  is  a distinct  tendency  on  the  part  of  the 
organism  to  cling  to  any  acquired  and  personal 
custom,  and  if  a habit  of  sleeping  at  short  intervals 
during  the  day  be  once  formed  it  is  more  likely  to 
engender  a habit  of  sleeping  at  short  intervals 
during  the  night,  than  to  leave  the  natural  habit 
of  continuous  sleep  during  the  hours  of  darkness 
undisturbed. 

Underlying  the  disorderly  or  perverted  customs 
of  life,  and  created  by  them,  are  certain  habits  or 
modes  of  nutrition.  The  organism  accommodates 
its  own  life — or,  more  accurately  speaking,  lives, 
for  each  organ  may  be  said  to  have  its  own  distinct 
existence — to  the  life  of  the  being  as  a whole,  and 
it  is  embarrassing  to  make  any  great  change  in 
either,  because  the  others  will  not  easily  or 
quietly  conform.  For  example,  a man  may  mentally 
resolve  to  go  to  bed  early  and  rise  betimes,  and  to 
avoid  sleeping  during  the  day,  but  his  automatic, 
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his  muscular,  and  his  visceral  systems  may  resent 
the  reform  purposed,  and  at  first  refuse  to  carry  out 
his  behest.  A rebellious  automatic  system  may 
prevent  sleep  by  rendering  mind  and  body  restive 
when  the  will  enjoins  quiet  and  courts  repose.  A 
muscular  system  indifferent  to  rest,  because  un- 
wearied or  in  the  habit  of  taking  the  ease  it 
needs  at  irregular  periods  instead  of  continuously, 
will  disturb  and  prevent  sleep  by  what  is  commonly 
called  “ restlessness  ” or  “ fidgets.”  The  viscera, 
also,  are  prone  to  prevent  sleep  when  they  have 
been  accustomed  to  perform  their  respective 
functions  in  a fashion,  or  at  times,  incompatible  with 
the  new  regime  it  is  desired  to  impose  on  them. 
All  the  organic  habits  will  have  to  be  changed,  in 
order  to  cure  the  evil  of  sleeplessness  springing 
from  the  cause  we  are  now  considering.  The  remedy 
must  be  addressed  to  each  several  seat  of  the  dis- 
turbing habits,  and  to  discover  these,  and  make 
out  the  fault  clearly,  it  will  be  necessary  to  observe 
the  subjective  symptoms  of  sleeplessness  somewhat 
closely,  even  at  the  risk  of  doing  a little  mental  and 
nerve  mischief  by  concentrating  attention  on  the 
evil  to  be  cured. 

What  seems  to  be  the  exciting  cause  of  the  wake- 
fulness ? Is  it  bustle  or  worry  of  mind,  irritation 
or  pain  of  body,  or  simple  lack  of  inclination  or 
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ability  to  sleep  ? The  intelligent  conception  of 
a successful  method  of  cure — as  distinguished  from 
the  accidental  or  empirical  discovery  of  a remedy — 
will  depend  on  the  accuracy  with  which  the  locale , 
and  nature,  of  the  cause  of  sleeplessness  is  ascer- 
tained. When  bustling  or  entrancing  thought  holds 
the  consciousness  awake  in  spite  of  weariness,  the 
experience  will  generally  consist  in  a feeling  of 
fatigue,  for  which  rest  is  much  desired  but  can- 
not be  obtained.  The  sleepless  head  lies  waiting — 
at  first  patiently  and  expectantly,  then  uneasily,  and 
at  last  irritably — on  its  pillow,  but  the  relief  of  un- 
consciousness does  not  come.  If  thought  for  a mo- 
ment seems  to  drift  and  become  dreamy,  the  supreme 
faculty  quickly  resumes  control,  and  the  transition 
to  sleep  is  abruptly  arrested.  The  repetition  of 
this  mental  starting — which  must  be  distinguished 
from  muscular  starting — so  excites  the  mind  by 
opposing  the  will,  that,  after  trying  to  sleep  for 
some  time,  the  prospect  of  success  is  less  than  it 
was  at  the  outset,  and,  wearied  out,  the  sufferer  is 
tempted  to  rise.  If  there  were  any  lack  of  the  sense 
of  fatigue,  or  of  muscular  weariness,  of  which  we  will 
speak  presently,  it  would  be  wise  to  yield  to  this 
impulse,  and  by  reading  to  tire  the  eyes,  or  by 
walking  to  weary  the  muscles,  and  so  court  sleep 
through  exhaustion  ; but  nothing  can  be  gained 
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"by  increasing  the  fatigue  of  parts  of  the  organism 
which  are  already  desirous  to  sleep  if  the  con- 
sciousness would  only  allow  them  to  do  so. 

If  simple  worry  of  mind  be  the  cause  of  this  form 
of  sleeplessness — namely,  mental  wakefulness — the 
distress  will  be  of  the  same  kind  but  more  dis- 
astrous, because,  while  the  mind  is  strained  and 
injured  by  untimely  exercise,  the  body  is  being 
seriously  exhausted  from  want  of  rest.  The 
treatment  for  this  malady  should  be  mental ; the 
mind  must  be  trained  to  compose  itself  if  it  be 
the  seat  of  causeless  bustle  or  too  holding  thought, 
or  it  ought  to  be  relieved  of  its  burden,  or  brought 
to  bear  it  patiently,  if  worried  or  distressed.  To  fly 
for  relief  to  drugs  and  stimulants  when  the  mind  is 
riotous,  racked,  or  distressed,  is  an  act  of  folly 
unworthy  of  a rational  being,  and  can  only  be 
excused  by  ignorance.  This  is  not  the  place  to 
animadvert  on  the  practice  of  prescribing  “ sleep- 
ing draughts”  in  such  cases,  but  the  custom  of 
taking  them  is  one  against  which  the  sleepless  from 
mental  causes  need  to  be  warned.  The  will  should 
be  called  upon  to  subjugate  the  turbulent,  or  to 
compose  the  troubled  consciousness. 

Another  cause  of  wakefulness  at  night  is  the 
baneful  habit  of  “ fancying,”  a development  of  the 
“make-belief,”  which  covers  half  the  field  of  self- 
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consciousness  in  childhood.  Young  persons  of  what 
is  called  a “romantic”  turn  of  mind,  and  many 
who  are  little  suspected  of  this  tendency,  lay  up  a 
store  of  sorrowful  sleeplessness  for  themselves  by 
the  practice  of  imagining  whenever  they  are  alone, 
and  especially  when  going  to  sleep.  At  first  the 
habit  seems  harmless,  and  it  is  hoped  the  dreams 
may  partake  of  the  nature  of  the  latest  thoughts — 
which  seldom  happens.  However  innocently  the 
habit  may  begin,  it  readily  becomes  morbid,  and, 
before  long,  the  subjects  of  thought  come  to  be 
depraved  and  debasing.  Sleep  is  delayed,  and  at 
length  hour  after  hour  passes  without,  as  it  seems, 
“ closing  the  eyes  and  all  the  time  the  sleepless 
mind  is  rioting  in  chambers  of  imagery  enervating 
and  demoralising.  When  this  takes  place  in  youth, 
there  is  almost  sure  to  come  a time,  in  after  years, 
when  the  same  hours,  which  were  once  so  badly 
appropriated,  will  be  passed  wearily  wooing  sleep. 
Much  of  the  sleeplessness  of  adult  and  elderly  life 
is  really  of  this  nature  ; and  if  the  penalty  were 
recognised  in  its  true  light,  and  borne  patiently 
instead  of  peevishly,  relief  would  come  more 
rapidly  and  with  less  injury  to  the  mind  than 
when  the  experience  is  not  understood,  and  clumsily 
met  by  a restless  or  reckless  recourse  to  remedies 
which,  being  inappropriate,  increase  the  evil  it  is 
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desired  to  remove.  In  short,  having  ascertained 
that  the  cause  of  sleeplessness  is  mental,  it  remains  to 
treat  it  mentally  ; and  the  counsel  of  a wise  friend  to 
whom  the  whole  truth  can  be  told,  will  often  do  more 
than  anything  else  to  relieve  the  suffering.  Or- 
derly habits  of  thought,1  practical  views  of  life  and 
its  responsibilities,  the  institution  of  a regular  sys- 
tem of  mind-feeding,  with  good  intellectual  food 
and  regular  feasts  of  reason,  will  cure  most  of  the 
sleeplessness  that  springs  from  causes  located  in 
the  consciousness  and  betrays  its  real  nature  by 
the  symptoms  I have  sketched. 

Sleeplessness  from  habitual  wakefulness  of  the 
automatic  system,  in  which  the  special-sense  organs 
with  their  functions  must  be  included,  is  generally  to 
be  recognised  by  a disposition  to  see,  hear,  feel,  or  do 
things — mentally  or  in  thought — which  disturb  the 
consciousness  and  prevent  sleep.  Persons  so  affected 
start  up  fancying  they  see  visions,  hear  noises  or 
voices,  feel  movements,  or  are  themselves  flying  or 
falling,  and  so  awake  when  they  ought  to  sleep.  There 
are  many  varieties  of  this  automatic  sleeplessness,  and 
the  experiences  to  which  it  gives  rise  are  as  diverse 
as  phenomena  arising  from  a single  cause  can  be. 
Relief  will  generally  be  found  in  tiring  one  of  the 

1 See  the  paper  on  “ Sleeplessness  from  Thought  ” in 
Common  Mind-Troubles , and  that  on  “ Spirit-land”  in  Minds 
mid  Moods. 
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sense-organs.  Those  who  are  much  troubled  with 
this  form  of  sleeplessness  should  read  themselves  to 
rest,  use  a musical  box,  or  perform  some  automatic 
work,  such  as  knitting  or  sewing  until  they  fall 
asleep.  Chess-playing,  reading  aloud,  a single  game 
at  cards,  will  often  prove  a good  soporific  if  em- 
ployed immediately  before  retiring  to  rest,  and  not 
followed  by  distracting  conversation,  or  anything 
that  too  strongly  engrosses  the  mind  and  unwit- 
tingly leaves  the  sub-consciousness  at  work.  When 
the  cause  of  sleeplessness  lies  in  the  muscular  system, 
that  must  be  exercised  with  appropriate  labour,  so 
timed  that  weariness  may  occur  at  the  customary 
hour  of  sleep,  and  not  be  allowed  to  wear  off  by 
resting  before  sleep  is  sought.  The  practice  of 
lying  stretched  on  a sofa  when  fatigued  in  the 
evening,  is  a fruitful  source  of  sleeplessness  of  the 
muscular  kind,  indicated  by  twitchings,  cramps, 
and  fidgetty  movements  that  prevent  sleep.  Per- 
sons who  suffer  from  cramp  in  the  extremities 
should  lie  low  at  the  feet. 

The  visceral  causes  of  sleeplessness  are  overloading 
of  the  stomach,  and  digestive  organs,  by  excessive 
feeding,  and  irregular  habits  with  regard  to  the 
evacuation  of  the  contents  of  the  several  organs. 
In  respect  to  this  last-mentioned  matter,  the 
management  of  the  dejections,  perfect  regularity 
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is  indispensable  to  health,  and  that  is  not  to  be 
compassed  by  medicines,  but  by  orderly  customs 
of  life,  which  should  be  wisely  formed,  and 
rigorously  observed.  This  is  a frequent  occasion 
of  disturbance  which  should  on  no  account  be 
overlooked.  It  is  possible,  as  was  noticed  under 
another  heading,  to  so  fatigue  the  several  organs 
by  overloading,  or  not  relieving  them,  that  they 
fall  asleep  too  heavily,  and  set  up  irritation  by  be- 
coming, as  it  were,  dead  weights  in  the  system. 

We  have  thus  far  been  speaking  of  sleeplessness 
from  perverted  modes  of  life  and  nutrition;  the 
several  parts  of  the  organism  having  ways  of  their 
own,  which  prevent  all  being  in  a condition  to  rest 
at  the  same  time,  and,  therefore,  general  sleep  is  im- 
possible. Work,  nutrition,  and  repose  should,  so  far 
as  may  be  possible,  go  on  simultaneously  in  the  several 
organs  and  systems.  Such  harmony  constitutes  the 
habit  of  health.  The  remedy  for  sleeplessness  of 
this  variety  is,  in  principle,  the  formation  of  new 
habits  which  will  harmonise  the  processes  of  func- 
tion, rest,  and  nutrition  throughout  the  system,  and 
indirectly  cure  the  evil  by  replacing  the  old  and 
vicious  habits  on  which  the  trouble  of  sleeplessness 
depends. 

2.  Disorderly  habits  may  be  set  up  by  circum- 
stances; for  example: — 1.  A particular  cause  of 
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anxiety,  a special  press  of  business  or  run  of  mental 
dissipation.  2.  Some  exceptionally  disturbing  force 
falling  on  the  automatic  system  and  sense-organs. 
3.  An  unusual  strain  upon  the  muscular  system 
which  is  resented  because  the  muscles  have  not  been 
properly  trained  to  the  exertion  required  of  them. 
And  4,  inordinate  or  irregular  taxing  the  powers  of 
the  viscera,  by  unaccustomed,  or  excessive,  eating  and 
drinking,  either  overfeeding  or  starving  particular 
viscera  or  the  system  in  general.  Any  of  these  mis- 
fortunes or  errors  will  produce  sleeplessness,  and 
even  when  the  cause  may  have  ceased  to  operate — 
for  example,  after  watching  by  the  bedside  of  a sick 
person  through  a protracted  illness,  or  after  dissipa- 
tion which  has  been  abandoned,  in  fact,  after  any 
disturbance  of  sufficient  duration  to  set  up  a habit — 
the  effect  may  remain.  It  is  in  these  cases  drugs 
expertly  employed  are  sometimes  useful,  but  the 
practised  skill  of  the  acute  physician  is  needed  to 
search  out  the  seat  of  the  pernicious  habit,  and 
determine  how  or  where  it  may  be  interrupted.  If 
this  be  accomplished,  it  will  remain  for  the  sufferer 
to  recover  the  old  habits  of  health,  or  to  form  new 
ones  consistent  with  the  life  he  is  compelled  to  lead. 

3.  Sleeplessness,  as  the  effect  of  a morbid  state,  is  a 
symptom  of  existing  disease  with  which,  in  this  little 
manual  of  health,  I have  no  immediate  concern. 
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The  only  useful  hint  it  seems  possible  to  give  is  not 
to  forget  that  the  trouble  we  are  considering  may 
be  a very  significant  symptom  ; and  it  is  one  which 
ought  never  to  be  disguised  from  the  medical  atten- 
dant, because  it  may  form  part  of  the  “ indications 
for  treatment  ” in  any  disease.  Again,  being  a 
symptom  it  must  not  be  regarded,  still  less  treated, 
by  the  sufferer  himself,  as  a separate  malady.  We  fre- 
quently hear  of  patients  taking  “ sleeping  draughts,” 
habitually,  for  the  relief  of  sleeplessness  which, 
although  they  are  not  aware  of  the  circumstance,  is 
an  integral  part  of  some  state  wherefrom  it  cannot 
be  disassociated  in  remedial  management  with  any 
prospect  of  success. 

4.  Sleeplessness  may  be,  and  often  is,  a premoni- 
tory symptom.  When  it  occurs  without  any  dis- 
coverable cause,  and  cannot  be  cured  by  the  methods 
of  self-help  to  which  I have  alluded,  there  should 
be  no  delay  in  seeking  advice.  Sleeplessness  means 
restlessness , and  without  due  repose  there  can  be 
neither  safety,  comfort,  nor  health. 

The  principles  of  conduct  which  I have  tried 
to  lay  down  are  necessarily  broad,  and  require  to 
be  applied  with  greater  precision  in  any  special 
instance,  than  a general  statement  of  their  nature 
can  suffice  to  indicate.  Enough  has,  however,  been 
said  to  point  the  reader  to  the  main  lines  of  re- 
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covery,  and  to  warn  him  against  the  serious  perils  to 
he  avoided  in  the  escape  from  disease.  I can  never 
too  strongly  insist  that  the  sole  legitimate  purpose 
of  the  physician  who  dares  to  address  the  public  is 
to  preach  the  gospel  of  health,  not  to  promulgate 
what  must  necessarily  be  inadequate  and  im- 
practicable notions  of  treatment  among  those  who 
are  not  armed  with  that  knowledge  of  the  organism 
and  its  functions  in  health,  which  alone  can  qualify 
any  one  to  treat  it  in,  and  for,  disease. 

:o: 

SLEEP  AND  FOOD. 

The  relations  between  sleeping  and  feeding  have 
been  incidentally  alluded  to  in  the  course  of  the 
previous  chapters.  In  conclusion,  we  may  set  out 
as  concisely  as  possible  the  principles  underlying 
those  relations,  a knowledge  of  which  can  scarcely 
fail  to  be  useful  in  the  ordering  of  a daily  life. 

It  has  been  commonly  supposed  that  the 
tendency  to  sleep  which  often  follows  a meal  is 
due  to  the  attraction  of  blood  to  the  stomach  by 
the  food  and  a relatively  bloodless  state  of  the  brain. 
This  theory  is,  I am  convinced,  erroneous.  Blood 
may  be  “drawn  away  from  the  head,”  as  the 
phrase  goes,  by  other  causes,  and  sleep  will  not 
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follow  ! Speaking  generally,  after-dinner  naps  are, 
I think,  referable  to  habits  personal  or  ancestral,  or 
they  are  the  direct  effect  of  the  food  and  drink 
taken  on  the  nerve-centres,  producing  sleep  by 
some  specific  influence,  instead  of  by  the  circuitous 
process  alleged  to  be  the  mode  of  their  causation.1 

1 It  is  with  food,  I believe,  as  with  drugs,  often  supposed  to 
produce  sleep  by  inducing  an  ansemic  or  bloodless  condition  of 
the  brain.  Vulpian  sums  up  the  results  of  a series  of  carefully 
made  and  admirably  recorded  experiments  with  chloroform, 
ether,  opium,  and  chloral,  administered  separately,  and  in  some 
cases  in  combination,  as  follows  : — “ Le  sommeil  chloralique 
n’est  done  pas  du,  plus  que  celui  qui  est  provoque  par  Tether, 
le  chloroforme  ou  l’opium,  a une  anemie  ainsi  produite  dans  le 
cerveau.  Nous  pouvons  done  dire  que  Taction  hypnotique  des 
diverses  substances,  que  nous  avons  etudiees  sous  ce  rapport, 
s’exerce  sans  que  les  effets  qu’elle  produit  puissent  etre 
rattac.hes  a des  modifications  vasculaires  des  centres  nerveux. 
Ces  substances  n’agissent  pas,  en  effet,  sur  ces  centres,  par 
Tintermediare  des  vaso-moteurs,  comme  on  l’a  admis  sans  la 
moindre  preuve  directe ; e’est  sur  les  elements  anatomiques 
memes  des  centres  nerveux  que  porte  leur  influence.  Ce  sont 
ces  elements  qui  sont  directement  modifies,  probablement 
pareeque  les  agents  en  question  y penetrent  et  y produisent 
une  alteration  histo-chimique.”  When  articles  of  food  act  as; 
soporifics,  they  doubless  operate  in  the  same  way  directly  and 
specifically  on  the  nerve  centres.  It  is  also  possible  that  there 
may  be  a reflex  action  on  the  medulla  and  brain  through 
the  pneumo-gastric  nerve ; besides  which  an  associative 
influence  is  likely  to  be  exerted  through  the  sympathetic.  I 
make  no  apology  for  introducing  these  technical  details.  Most 
intelligent  readers  know  something  of  physiology,  and  this  is 
one  of  the  matters  relating  to  health , not  disease,  which  cannot 
be  too  generally  understood. 
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Some  articles  of  diet,  for  example  lettuces,  contain 
a distinctly  soporific  principle  resembling  opium  in 
its  effects.1 

Speaking  generally,  however,  it  may  be  con- 
cluded that  the  mental  and  physical  result  of 
having  fed  comfortably  creates  a feeling  of  satis- 
faction that  conduces  to  sleep,  and  a habit  of 
sleeping  after  meals  is,  therefore,  readily  formed. 
It  is,  nevertheless,  injurious  to  give  way  to  this 
inclination.  Notwithstanding  all  that  has  been  said 
and  written  about  digestion  taking  place  during 
sleep,  it  cannot  certainly  proceed  so  rapidly  or 
healthily  when  the  circulation  is  slow  and  the  glan- 
dular system  inactive  as  while  the  organism  is  awake 
and  moderately  exercised.  Therefore  the  aim  should 
be  to  feed  well  and  leave  a sufficient  interval  after 
the  last  heavy  meal  to  allow  of  the  food  taken  being 
digested  before  retiring  to  rest.  With  a view  to 
help  the  reader  in  carrying  out  this  intention,  I 
will  reproduce  the  conclusions  at  which  physio- 
logists have  arrived  as  to  the  length  of  time 
a few  of  the  more  ordinary  articles  of  food  require 
to  digest.  From  Beaumont’s  well-known  table  we 
may  derive  the  following  information : — 

1 The  lettuce  has  been  famous  since  the  time  of  Galen, 
who  believed  himself  to  have  found  relief  from  sleeplessness 
by  taking  it  at  night. 
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Tripe  and  pigs’  feet  should  digest,  so  far  as  the 
stomach  is  concerned,  in  one  hour.  Scarcely  any 
other  article  of  food  disappears  so  rapidly. 

Fresh  eggs  whipped,  fresh  salmon  trout  boiled 
or  fried,  venison  steak  broiled  (1.35),  barley  soup 
boiled,  sweet  mellow  apples,  and  brains  (1.45)  take 
one  hour  and  a half)  or  a few  minutes  more  to 
digest. 

Milk,  eggs,  raw,  or  roasted  (2.15),  codfish  (cured 
dry)  boiled,  and  sour  apples  take  two  hours  or  a 
little  over. 

Soft  boiled  eggs  (3.00),  baked  custard  (2.45),  oysters 
raw  (2.55),  sucking-pig  roasted  (2.30),  lamb  broiled 
(2.30),  beef  underdone,  roasted  (3.00),  or  broiled 

(3.00) ,  also  boiled  if  eaten  with  mustard  (3.10), 
eaten  with  salt  only  (3.36),  mutton  broiled  or  boiled 

(3.00)  roasted  (3.15),  salt  pork  stewed  (3.00),  pork 
broiled  (3.15),  turkey  wild  (2.18),  domesticated  (2.25), 
goose  wild  (2.30),  chicken  fricasseed  (2.45),  bread 
(3.15),  most  soups  (3.00  to  3.30),  and  ordinary 
vegetables,  take  from  two  hours  and  a half  to  three 
hours',  for  some  simple  articles,  e.g .,  fresh  wheaten 
bread  (3.30),  the  period  is  three  hours  and  a half. 

Roast  pork  (5.15)  and  boiled  cabbage  (4.30)  may 
stand  for  a class  of  food  which  takes  about  five  hours 
to  digest,  and  the  time  required  for  the  disposal  of 
fried  beef,  veal,  duck,  domesticated  or  wild,  soup 
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made  of  beef  vegetables  and  bread,  marrow-bone 
soup,  and  a dish  so  commonly  deemed  digestible  as 
fowls,  whether  roasted  or  boiled,  is  over  four  hours. 

Some  of  these  statements  may  occasion  surprise, 
but,  it  is  desirable  the  facts  should  be  recognised. 
The  time  occupied  in  digestion  is  not,  of  course, 
the  only  matter  to  be  considered  in  estimating  the 
relative  value  of  different  kinds  of  food  ; but  if,  as 
I contend,  digestion  should  be  complete,  or  very 
nearly  complete,  as  to  the  process  which  takes  place 
in  the  stomach , before  sleep  is  attempted,  it  follows 
that  a meal  taken  within  two  hours  of  going  to  bed 
should  be  light,  and  some  of  what  are  considered 
the  simplest  articles  of  diet  ought  to  be  avoided. 

The  sleep  induced  by  heavy  feeding  is  not  natural, 
while  that  which  follows  upon  the  use  of  stimulants 
is,  beyond  question,  a condition  of  blood-poisoning 
and  stupor.  It  may  be  expedient  in  some  cases  to 
produce  this  stupor,  but  it  should  be  understood 
that  the  state  into  which  the  brain  is  thrown  is 
not  sleep , and  if  natural  sleep  follows,  that  is  a 
contingency,  not  the  primary  effect  of  the  food 
eaten  or  the  alcoholic  beverage  imbibed. 
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BARKER , S.,  M.D. 

MANAGEMENT  OF  CHILDREN  in  Health  and 
Disease  : A Book  for  Mothers.  Demy  8vo,  6s. 
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BARNARD,  H. 

ORAL  TRAINING  LESSONS  IN  NATURAL 
SCIENCE  AND  GENERAL  KNOWLEDGE:  Em- 
bracing the  subjects  of  Astronomy,  Anatomy,  Physiology, 
Chemistry,  Mathematics  and  Geography.  Crown  8vo,  2s.  6 d. 

BATHS  AND  BATHING.  Royal  i6mo,  cloth,  price  is. 

See  Health  Primers,  page  29. 

BAYLISS , WYKE. 

THE  WITNESS  OF  ART,  OR  THE  LEGEND  OF 
BEAUTY.  With  Illustrations  by  the  Author.  Second 
Edition.  Crown  8vo,  cloth,  6s. 

BENNOCH,  FRANCIS. 

POEMS,  LYRICS,  SONGS,  AND  SONNETS.  With 
a Portrait  of  the  Author  on  Steel.  Fcap.  8vo,  cloth,  7 s.  6 d. 
A few  copies  on  Large  Paper,  fcap.  4to,  cloth,  12 s.  6d. 

BENSON,  J.  W. 

TIME  and  TIME  TELLERS:  A Book  about  Watches 
and  Clocks.  With  many  Woodcuts.  Crown  8vo,  cloth,  2 s.  6d. 

BLINCOURT,  A.  de,  B.E.L. 

FRENCH  GENDERS:  An  Easy  Method  of  Distinguishing 
them  at  Sight.  8vo,  6d. 

BONER,  CHARLES. 

IN  THE  PLAIN  AND  ON  THE  MOUNTAIN:  A 

Guide  for  Pedestrians  and  Mountain  Tourists.  With  Illus- 
trations of  Dress  requisites,  &c.  Fcap.  8vo,  cloth,  2 s. 

BOOK  of  KNOTS.  Illustrated  by  172  Examples,  showing  the 
manner  of  Making  every  Knot,  Tie,  and  Splice,  by  “Tom 
Bowling.”  Third  Edition.  Crown  8vo,  cloth,  2 s.  6d. 

BRAITHWAITE,  R.,  M.D.,  F.L.S.,  &=c. 

THE  SPHAGNACEA2,  or  Peat  Mosses  of  Europe  and 
North  America.  Illustrated  Avith  29  Plates.  Imp.  8vo,  cloth. 

[In  the  press. 

BRANDE,  Prof.,  D.C.L. , F.R.S.L.,  and  Prof  A.  S.  TAYLOR, 
M.D.,  F.R.S.,  &c. 

CHEMISTRY.  Fcap.  8vo,  900  pages,  12 s.  6d. 

“The  best  guide  to  the  study  of  Chemistry  yet  givefc  to  the  world.” — Lancet. 

BREE,  C.  R.,  M.D. 

HISTORY  OF  THE  BIRDS  OF  EUROPE,  not 

observed  in  the  British  Isles.  Illustrated  with  238  Coloured 
Plates.  Five  vols.,  super-royal  8vo,  cloth, £$  5^.  ; reduced 
price  £3  igs. 
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BURBIDGE,  F.  W. 

COOL  ORCHIDS,  and  How  to  Grow  Them.  With 
Descriptive  List  of  all  the  best  Species  in  Cultivation. 
Illustrated  with  numerous  Woodcuts  and  Coloured  Figures  of 
13  Varieties.  Crown  8vo,  cloth,  6s. 

BUSHNAN , J.  .S’.,  M.D.,  F.R.S. 

INTRODUCTION  TO  ICHTHYOLOGY.  With  33 
Coloured  Plates.  Fcap.  8vo,  cloth,  4^.  6 d. 

BUTLER , SAMUEL,  Author  of  “ ErewhonP 

EVOLUTION,  OLD  AND  NEW  : Being  a Comparison 
of  the  Theories  of  Buffon,  Dr.  Erasmus  Darwin,  and 
Lamarck,  with  that  of  Mr.  Charles  Darwin.  With 
copious  Extracts  from  the  Writings  of  the  first  three-named 
Authors.  Crown  8vo,  cloth,  price  7 s.  6d. 

EREWHON ; or,  Over  the  Range.  Fifth  Edition.  Crown 
8vo,  cloth,  3^.  6d. 

THE  FAIR  HAVEN.  Second  Edition.  Demy  Svo,  cloth, 
7 s.  6d. 

LIFE  AND  HABIT.  Crown  8vo,  cloth,  7 j.  6d. 

CAPEL,  C.  C. 

TROUT  CULTURE.  A Practical  Treatise  on  Spawning, 
Hatching,  and  Rearing  Trout.  Fcap.  8vo,  cloth,  2s.  6d. 

CARRINGTON,  B.,  M.D.,  F.R.S. 

BRITISH  HEPATICiE.  Containing  Descriptions  and 
Figures  of  the  Native  Species  of  Jungermannia,  Marchantia, 
and  Anthoceros.  Imp.  8vo,  sewed,  Parts  1 to  4,  each  2 s.  6d. 
plain ; $s.  6 d.  coloured.  To  be  Completed  in  about  12  Parts. 

CASH,  JAMES. 

WHERE  THERE’S  A WILL  THERE’S  A WAY; 

or,  Science  in  the  Cottage  ; being  Memoirs  of  Naturalists  in 
Humble  Life.  Crown  8vo,  cloth,  3^.  6d. 

CHAMISSO,  ADALBERT  VON. 

PETER  SCHLEMIHL.  Translated  by  Sir  John  Bow- 
ring,  LL.  D.,  &c.  Illustrations  on  India  paper  by  George 
Cruikshank.  Large  paper,  crown  4to,  half-Roxburghe, 
ioj.  6 d. 

CHANGED  CROSS  (THE).  Words  by  L.  P.  W.  Illuminated 
by  K.  K.  Square  i6mo,  with  Illuminated  Crosses  and  Border 
Lines,  6s.  See  also  “ Crown  of  Life." 

CHANGED  CROSS  (THE).  A Large  Edition  of  the  above 
work,  printed  in  outline  on  best  Plate  Paper,  for  Illumination. 
Fcap.  4to,  handsomely  bound,  cloth  gilt,  6s. 
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COLLECTION  CATALOGUE  for  NATURALISTS. 

A Ruled  Book  for  keeping  a permanent  Record  of  Objects  in 
any  branch  of  Natural  History,  with  Appendix  for  recording 
interesting  particulars,  and  lettered  pages  for  general  Index. 
Strongly  bound,  200  pages,  7 s.  6 d.  ; 300  pages,  ioj.  ; and 
2 s.  6d.  extra  for  every  additional  100  pages.  Working  Cata- 
logues, ij.  6d.  each. 

COMPANION  TO  THE  WRITING  DESK.  See 

“ How  to  Address  Titled  People .” 

CONCHOLOGY,  Journal  of.  Seepage'll. 

COOKE , M C.,  M.  A.,  LL.D. 

A PLAIN  and  EASY  ACCOUNT  of  THE  BRITISH 
FUNGI.  With  especial  reference  to  the  Esculent  and  other 
Economic  Species.  With  Coloured  Plates  of  40  Species. 
Third  Edition,  revised.  Crown  8vo,  cloth,  6s. 

THE  BRITISH  REPTILES:  A Plain  and  Easy  Account 
of  the  Lizards,  Snakes,  Newts,  Toads,  Frogs,  and  Tortoises 
indigenous  to  Great  Britain.  Numerous  Illustrations,  Coloured 
by  hand.  Fcap.  8vo,  cloth,  6s. 

RUST,  SMUT,  MILDEW,  AND  MOULD.  An  Intro- 
duction to  the  Study  of  Microscopic  Fungi.  Illustrated  with 
269  Coloured  Figures  by  J.  E.  Sowerby.  Fourth  Edition, 
with  Appendix  of  New  Species.  Crown  8vo,  cloth,  6s. 

A MANUAL  OF  BOTANIC  TERMS.  New  Edition, 
greatly  enlarged,  including  the  recent  Teratological  terms. 
Illustrated  with  over  300  Woodcuts.  Fcap.  8vo,  cl.,  2s.  6d. 
A MANUAL  OF  STRUCTURAL  BOTANY.  Revised 
Edition,  with  New  Chemical  Notation.  Illustrated  with  2CO 
Woodcuts.  Twenty-second  Thousand.  32mo,  cloth,  Is. 
COOKE , M.  C .,  M.A.,  A.L.S.,  et  L , QUELET,  M.D.,  O.A., 
Inst,  et  Sorb.  laur. 

CLAVIS  SYNOPTICA  HYMENOMYCETUM  EU- 
ROPiBORUM.  Fcap.  8vo,  cloth,  7 s.  6d. 

COUCH, , JONATHAN,  F.L.S. 

BRITISH  FISHES.  A History  of  the  Fishes  of  the  British 
Islands.  Illustrated  with  256  beautifully  Coloured  Plates. 
Four  Vols.,  super- royal  8vo,  cl.,  £4  4^.,  reduced  price  £2 

CPA  WLE  Y,  RICHARD. 

THE  YOUNGER  BROTHER.  A Comedy  in  Five  Acts. 
Crown  8vo,  cloth,  6s. 

CRESS  WELL,  C.  N,  of  the  Inner  Temple. 

WOMAN,  AND  HER  WORK  IN  THE  WORLD. 

Crown  8vo,  cloth,  3^.  6 d. 
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CROWN  OF  LIFE  (THE).  By  M.  Y.  W.  With  elegantly 
Illuminated  Borders  from  designs  by  Arthur  Robertson. 
Uniform  with  “ The  Changed  Cross.'*  Fcap.  4to,  cl.  extra,  6s. 

CUVIER , Baron. 

THE  ANIMAL  KINGDOM:  Arranged  after  its  Organisa- 
tion, forming  a Natural  History  of  Animals,  and  Introduction 
to  Comparative  Anatomy.  With  considerable  Additions  by 
W.  B.  Carpenter,  M.D.,  F.R.S.,  and  J.  O.  Westwood, 
F.L. S.  New  Edition,  illustrated  with  500  Engravings  on 
Wood  and  36  Coloured  Plates.  Imp.  8vo,  cloth,  21  s. 

DARBY, , W.  A .,  M.A.,  F.R.A.S. 

THE  ASTRONOMICAL  OBSERVER  : A Handbook  for 
the  Observatory  and  the  Common  Telescope.  Embracing  965 
Nebulae,  Clusters,  and  Double  Stars.  Roy.  8vo,  cloth,  7 s.  6d. 

DAVIES,  THOMAS. 

THE  PREPARATION  and  MOUNTING  of  MICRO- 
SCOPIC OBJECTS.  New  Edition,  greatly  Enlarged 
and  brought  up  to  the  Present  Time  by  John  Matthews, 
M.D.,  F.R.M.S.,  Vice-President  of  the  Quekett  Micro- 
scopical Club.  Fcap.  8 vo,  cloth,  2s.  6d. 

DE  CRESPIGNY,  E.C. , M.D. 

A NEW  LONDON  FLORA;  or,  Handbook  to  the  Botani- 
cal Localities  of  the  Metropolitan  Districts.  Compiled  from 
the  Latest  Authorities  and  from  Personal  Observation.  Crown 
8vo,  cloth,  5^. 

DE  RIBEAUCOURT,  C. 

A MANUAL  OF  RATIONAL  BEE-KEEPING. 

Translated  from  the  French  by  Arthur  F.  G.  Leveson- 
Gower.  Fcap.,  8vo,  cloth,  illustrated,  2 s.  6d. 

DEWAR,  J.,  L.R.C.P.E. 

INDIGESTION  AND  DIET.  Crown  8vo,  limp  cloth,  2*. 

DICK,  Capt.  ST.  JOHN. 

FLIES  AND  FLY  FISHING.  Illustrated.  Crown  8vo, 
cloth,  4.y.  6d. 

DRAMATIC  LIST  (THE),  A Record  of  the  Principal  Per- 
formances of  Living  Actors  and  Actresses  of  the  British  Stage. 
With  Criticisms  from  Contemporary  Journals.  Compiled  and 
Edited  by  Charles  Eyre  Pascoe.  Crown  8vo,  morocco 
gilt,  12 s.  6d.  See  also  page  28. 


10 


DAVID  BOGUE, 


DRURY ; E.  J. 

CHRONOLOGY  AT  A GLANCE  : An  Epitome  of  Events 
from  4000  b.c.  to  A. d.  1877.  Fcap.  8vo,  sewed,  is. 

DUDGEON , R.  E.}  M.D. 

THE  HUMAN  EYE  ; Its  Optical  Construction  Popu- 
larly Explained.  Illustrated  with  32  Woodcuts.  Royal 
i8mo,  cloth,  3J-.  6d. 

DUNCAN ; JAMES , EZ.^. 

INTRODUCTION  TO  ENTOMOLOGY.  With  38 
Coloured  Plates.  Fcap.  8vo,  cloth,  4^.  6d. 

BRITISH  BUTTERFLIES:  A complete  Description  of 
the  Larvse  and  full-grown  Insects  of  our  Native  Species. 
With  Coloured]  Figures  of  Eighty  Varieties.  Fcap.  8vo, 
cloth,  4«f.  6d. 

BRITISH  MOTHS:  A complete  Description  of  the  Larvae 
and  full-grown  Insects  of  our  Native  Species.  With  Coloured 
Figures  of  Eighty  Varieties.  Fcap.  8vo,  cloth,  4$.  6d. 

BEETLES,  BRITISH  AND  FOREIGN.  Containing  a 
full  description  of  the  more  important  species.  With  Co- 
loured Figures  of  more  than  One  Hundred  Varieties.  Fcap. 
8vo,  cloth,  4 s.  6 d. 

NATURAL  HISTORY  of  EXOTIC  BUTTERFLIES. 

With  36  Coloured  Plates.  Fcap.  8vo,  cloth,  4 s.  6d. 

NATURAL  HISTORY  OF  EXOTIC  MOTHS.  With 

34  Coloured  Plates.  Fcap.  8vo,  cloth,  4*.  6d. 

DYER,  Rev.  T.  F.  THIS  ELTON,  M.A. 

ENGLISH  FOLK  LORE.  Contents:— Trees—  Plants— 

Flowers — The  Moon — Birds — Animals — Insects — Reptiles — 
Charms — Birth — Baptism  — Marriage — Death — Days  of  the 
Week — The  Months  and  their  Weather  Lore — Bells — Miscel- 
laneous Folk  Lore.  Crown  8vo,  cloth,  5^. 

EA  TON,  Professor  D.  C.,  of  Yale  College. 

THE  FERNS  OF  NORTH  AMERICA.  Illustrated 

with  numerous  Coloured  Plates  by  James  H.  Emerton. 
Demy  4to.  To  be  completed  in  20  Parts,  price  5 s.  each. 
Parts  1 to  13  now  ready. 

EDGE  WORTH,  M.  P.,  F.L.S.,  F.A.S. 

POLLEN.  Illustrated  with  438  Figures.  Second  Edition, 
revised  and  corrected.  Demy  8vo,  cloth,  'js.  6d. 


3,  St.  Martin's  Place , W.C. 
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EDWARDS , A.  M.,  M.D.,  C.  JOHNSTON,  M.D.,  and 
H.  L.  SMITH,  LL.D. 

DIATOMS,  Practical  Directions  for  Collecting,  Preserving, 
Transporting,  Preparing  and  Mounting.  Crown  8vo,  cloth, 
y.  6d. 

ELVIN,  C.N,  M.A. 

A SYNOPSIS  OF  HERALDRY.  With  400  Engravings. 
Crown  8vo,  cloth,  3J. 

EXERCISE  AND  TRAINING.  Royal  i6mo,  cloth,  illus- 
trated, price  ij.  See  Health  Primers,  page  29. 

EYTON,  C. 

NOTES  ON  THE  GEOLOGY  OF  NORTH  SHROP- 
SHIRE. Fcap.  8vo,  cloth,  3^.  6d. 

FALCONER,  HUGH,  A.M . M.D. 
PALEONTOLOGICAL  MEMOIRS  OF.  By  Charles 
Murchison,  M.D.,  F.R.S.  Illustrated.  Two  Vols.,  demy, 
cloth,  £ 2 2 s. 

FLEISCHMANN,  A.,  M.R.C.S. 

PLAIN  AND  PRACTICAL  MEDICAL  PRECEPTS. 

Second  Edition,  revised  and  enlarged.  On  a large  sheet,  4!. 

FORBES,  URQUHART  A.,  of  Lincoln's  Inn. 

THE  LAW  RELATING  TO  TRUSTEE  AND  POST- 
OFFICE  SAVINGS’  BANKS,  with  Notes  of  Decisions 
and  Awards  made  by  the  Barrister  and  the  Registrar  of 
Friendly  Societies.  Demy  i2mo,  cloth,  *is.  6 d. 

FRY,  HERBERT. 

ROYAL  GUIDE  TO  THE  LONDON  CHARITIES, 

1878-9.  Showing,  in  alphabetical  order,  their  Name,  Date 
of  Foundation,  Address,  Objects,  Annual  Income,  Chief 
Officials,  &c.  Sixteenth  Annual  Edition.  Crown  8vo,  cloth, 
U.  6d. 

GATTY,  Mrs.  ALFRED. 

BRITISH  SEAWEEDS.  Illustrated  with  80  Coloured 
Plates,  containing  384  Figures.  Two  Volumes,  super-royal 
8vo,  cloth,  £2  ioj.  ; reduced  price  £1  17 s.  6 d. 

GEACH,  H.  H. 

A PLAIN  OUTLINE  OF  LAW.  Demy  8vo,  cloth,  2s.  6d. 
GEOLOGISTS’  ASSOCIATION,  Proceedings  of.  Edited 
by  J.  Logan  Lobley,  F.G.S.  Demy  8vo,  with  Illustrations. 
Published  Quarterly.  Vol.  I.,  8 Parts,  6d.  each  ; Vol.  II., 
8 Parts;  Vol.  III.,  8 Parts;  Vol.  IV.,  9 Parts;  Vol.  V., 
Parts  1 to  6,  is.  6d.  each. 
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GRANVILLE , y.  MORTIMER , Af.Z>.,  L.R.C.P. 

THE  CARE  AND  CURE  OF  THE  INSANE  : Being 

the  Reports  of  Lancet  Commission  on  Lunatic  Asylums, 
1875-6-7,  for  Middlesex,  City  of  London,  and  Surrey  (re- 
published by  permission),  with  a Digest  of  the  principal  records 
extant,  and  a Statistical  Review  of  the  Work  of  each  Asylum, 
from  the  date  of  its  opening  to  the  end  of  1875.  Two  Vols., 
demy  8vo,  cloth,  36^. 

COMMON  MIND  TROUBLES.  Contents  .‘—Failings— 
Defects  of  Memory — Confusions  of  Thought — Sleeplessness 
— Hesitation  and  Errors  in  Speech — Low  Spirits — Tempers, 
&c.  Fifth  Thousand.  Fcap.  8vo,  cloth,  is. 

THE  SECRET  OF  A CLEAR  HEAD.  Contents:— 
Temperature — Habit — Time  — Pleasure — Self-Importance  — 
Consistency — Simplicity — A Clear  Head.  Sixth  Thousand. 
Fcap.8vo,  cloth,  is. 

SLEEP  AND  SLEEPLESSNESS.  Contents:— Sleep- 
Going  to  Sleep — Sleeping — Awaking — Sleeplessness — Sleep 
and  Food.  Fcap.  8vo,  cloth,  is. 

WHILE  THE  BOY  WAITS  : Essays.  Cr.  8vo,  cloth,  6 s. 

HAMILTON,  R.,  M.D. , F.R.S. 

THE  NATURAL  HISTORY  OF  BRITISH  FISHES. 

With  72  Coloured  Plates.  Two  Vols.,  fcap.  8vo,  cloth,  gs. 

The  NATURAL  HISTORY  of  SEALS,  WALRUSES, 

&c.  With  30  Coloured  Plates.  Fcap.  8vo,  cloth,  4 s.  6 d. 

THE  NATURAL  HISTORY  OF  WHALES  and 

other  Cetacese.  With  32  Cold.  Plates.  Fcap.  8vo,  cloth,  4s.  61. 

HEALTH  PRIMERS.  See page  29. 

HEATH V,  THOMAS. 

THE  LIKENESS  OF  CHRIST.  Being  an  Enquiry  into 
the  verisimilitude  of  the  received  likeness  of  our  Blessed 
Lord.  Edited  by  Wyke  Bayliss,  F.S.A.  Illustrated  with 
Twelve  Photographs  Coloured  as  Facsimiles,  and  Fifty  En- 
gravings on  Wood  from  original  Frescoes,  Mosaics,  Paterm, 
and  other  Works  of  Art  of  the  first  Six  Centuries.  Hand- 
somely bound  in  cloth  gilt,  atlas  4to.  Price  to  Subscribers 
before  issue,  ^3  3J. 

HEART  (THE)  AND  ITS  FUNCTIONS.  Royal  i6mo, 
cloth,  illustrated,  price  is.  See  Health  Primers,  page  2 c. 
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HIBBERD , SHIRLEY,  F.R.H.S. 

BEAUTIFUL-LEAVED  PLANTS,  NEW  AND 
RARE.  Illustrated  with  54  Coloured  Engravings.  One 
Volume,  super-royal  8vo,  cloth,  £ 1 5^.  j reduced  price 
i8j.  9 d.  For  First  Series  see  under  Lowe. 

HOOKER,  Sir  W.  J.,  F.R.S. 

SPECIES  FILICUM.  Being  Descriptions  of  the  known 
Ferns,  accompanied  with  304  Plates,  containing  numerous 
Figures.  Five  Volumes,  8vo,  cloth  extra,  £j  8s. ; reduced 
price  £4. 

HOOKER,  Sir  W.  J .,  F.R.S.,  and  J.  G.  BAKER,  F.L.S. 

SYNOPSIS  FILICUM;  or,  A Synopsis  of  all  Known 
Ferns,  including  the  Osmundacea?,  Schizseacese,  Marratiacese, 
and  Ophioglossacese  (chiefly  derived  from  the  Kew  Her- 
barium), accompanied  by  Figures  representing  the  Essential 
Characters  of  each  Genus.  Second  Edition,  brought  up  to 
the  Present  Time.  8vo,  cloth,  £1  2s.  6d.,  plain  ; £1  8s., 
coloured. 

HOUSE  (THE)  AND  ITS  SURROUNDINGS.  Royal 
i6mo,  cloth,  price  is.  See  Health  Primers,  page  29. 

HOWDEN,  PETER,  V.S. 

HORSE  WARRANTY  : A Plain  and  Comprehensive  Guide 
to  the  various  Points  to  be  noted,  showing  which  are  essen- 
tial and  which  are  unimportant.  With  Forms  of  Warranty. 
Fcap.  8vo,  cloth,  2s-  6d. 

HOW  TO  ADDRESS  TITLED  PEOPLE.  With  Expla- 
nations of  over  500  Abbreviations,  Academical,  Ecclesiastical, 
Legal,  Literary,  Masonic,  Imperial,  and  Ancient.  Royal 
32mo,  cloth  gilt,  is. 

HOW  TO  CHOOSE  A MICROSCOPE.  By  a Demon- 
strator. With  80  Illustrations.  Demy  8vo,  is. 

HOW  TO  USE  THE  PISTOL.  The  Pistol  as  a Weapon 
of  Defence  in  the  House  and  on  the  Road  : How  to  Choose 
it  and  How  to  Use  it.  Crown  8vo,  cloth,  2 s.  6d. 

HUNTER , J.,  late  Hon.  Sec.  of  the  Brit.  Bee-keepers'  Association. 

A MANUAL  OF  BEE-KEEPING.  Containing  Practical 
Information  for  Rational  and  Profitable  Methods  of  Bee 
Management.  Full  Instructions  on  Stimulative  Feeding, 
Ligurianizing  and  Queen-raising,  with  descriptions  of  the 
American  Comb  Foundation,  Sectional  Supers,  and  the  best 
Hives  and  Apiarian  Appliances  on  all  systems.  With  Illus- 
trations. Third  Edition.  Fcap.  8vo,  cloth,  3*.  6 d. 
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IDYLS  OF  THE  RINK.  Illustrated  by  G.  Bowers  and 
J.  Carlisle.  Royal  i6mo,  cloth  gilt,  2 s.  6d. 

“ A series  of  capital  parodies  on  well-known  poems,  all  exceedingly  clever.” 
—Examiner. 

JARDINE,  Sir  TV.,  F.L.S.,  F.R.S. 

THE  NATURAL  HISTORY  OF  BRITISH  BIRDS. 

With  120  Coloured  Plates.  4 vols.  Fcap.  8vo,  cloth,  i8a 

THE  NATURAL  HISTORY  OF  SUN  BIRDS.  With 

30  Coloured  Plates.  Fcap.  8vo,  cloth,  4s.  6d. 

THE  NATURAL  HISTORY  OF  HUMMING  BIRDS. 

With  64  Coloured  Plates.  2 vols.  Fcap.  8vo,  cloth,  9 s. 

THE  NATURAL  HISTORY  OF  GAME  BIRDS.  With 

30  Coloured  Plates.  Fcap.  8vo,  cloth,  4J.  6d. 

THE  NATURAL  HISTORY  of  PHEASANTS,  PEA- 
COCKS, &c.  With  29  Col.  Plates.  Fcap.  8vo,  cloth,  4 r.  6d. 

THE  NATURAL  HISTORY  OF  LIONS,  TIGERS, 

&c.  With  34  Coloured  Plates.  Fcap.  8vo,  cloth,  4^.  6d. 

THE  NATURAL  HISTORY  of  DEER,  ANTELOPES, 

&c.  With  33  Coloured  Plates.  Fcap.  8vo,  cloth,  4 s.  6d. 

THE  NATURAL  HISTORY  OF  SHEEP,  OXEN, 

&c.  With  31  Coloured  Plates.  Fcap.  8vo,  cloth,  4 r.  6d. 

THE  NATURAL  HISTORY  OF  MONKEYS.  With 

29  Coloured  Plates.  Fcap.  8vo,  cloth,  4s.  6d. 

THE  NATURAL  HISTORY  OF  BEES.  With  32 
Coloured  Plates.  Fcap.  8vo,  cloth,  45-.  6d. 

THE  NATURAL  HISTORY  of  the  PERCH  FAMILY. 

With  34  Coloured  Plates.  Fcap.  8vo,  cloth,  4^.  6d. 

THE  NATURAL  HISTORY  OF  THICK-SKINNED 
QUADRUPEDS — Elephants,  Rhinoceri,  &c.  With 

30  Coloured  Plates.  Fcap.  Svo,  cloth,  4*.  6d. 

JE  WITT,  LLEWELLYNN. , F.S.A. 

PIALF-HOURS  AMONG  ENGLISH  ANTIQUITIES. 

Contents : Arms,  Armour,  Pottery,  Brasses,  Coins,  Church 
Bells,  Glass,  Tapestry,  Ornaments,  Flint  Implements,  &c. 
With  304  Illustrations.  Second  Edition.  Crown  8vo,  cloth 
extra,  5 s, 
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JOHNSON,  R.  LOCKE , L.R.C.P. , L.R.C.L,  L.S.A.,  &c. 

FOOD  CHART,  giving  the  Names,  Classification,  Composi- 
tion, Elementary  Value,  rates  of  Digestibility,  Adulterations, 
Tests,  &c.,  of  the  Alimentary  substances  in  general  use 
In  wrapper,  4to,  2s.  6d.  ; or  on  roller,  varnished,  6s. 

JORDAN,  W.  L.,  F.R.G.S. 

REMARKS  ON  THE  RECENT  OCEANIC  EX- 
PLORATIONS, and  the  Current-creating  Action  of  Vis- 
Inertise  in  the  Ocean.  With  6 Plates.  Demy  8vo,  cloth,  4^. 

THE  WINDS,  and  their  Story  of  the  World.  Demy  8vo, 
cloth,  5^. 

THE  SYSTEM  OF  THE  WORLD  CHALLENGE 
LECTURES.  Being  Lectures  on  the  Winds,  Ocean  Cur- 
rents, and  Tides,  and  what  they  tell  of  the  System  of  the 
World.  Second  Edition.  Illustrated  with  Maps  and  Dia- 
grams. Demy  8vo,  cloth,  4^. 

THE  ARGENTINE  REPUBLIC,  A Descriptive  and 
Historical  Sketch.  Written  for  the  Ninth  Edition  of  the 
Encyclopaedia  Britannica.  Demy  8vo,  cloth,  2s. 

KENT,  'W  SAVILLE,  F.L.S.,  F.Z.S.,  F.R.M.S.,  formerly 
Assistant  in  the  Nat.  Hist.  Department  of  the  British  Museum. 

A MANUAL  OF  THE  INFUSORIA.  Comprising  a De- 
scriptive Account  of  all  known  Flagellate,  Ciliate,  and  Penta- 
culiferous  Protozoa.  With  numerous  Illustrations.  Super- 
royal 8vo,  cldth.  [In  preparation. 

KINAHAN,  G.  H. 

HANDY  BOOK  OF  ROCK  NAMES.  With  Brief  De- 
scriptions of  the  Rocks.  Fcap.  8vo,  cloth,  4J. 

LANKESTER,  E.,  M.D.,  F.R.S.,  F.L.S. 

OUR  FOOD  : Lectures  delivered  at  the  South  Kensington 
Museum.  Illustrated.  New  Edition.  Crown  8vo,  cloth,  4s. 

THE  USES  OF  ANIMALS  in  Relation  to  the  Industry 
of  Man  : Lectures  delivered  at  the  South  Kensington  Museum. 
Illustrated.  New  Edition.  Crown  8vo,  cloth,  4^. 

PRACTICAL  PHYSIOLOGY:  A School  Manual  of  Health, 
for  the  use  of  Classes  and  General  Reading.  Illustrated  with 
numerous  Woodcuts.  Sixth  Edition.  Fcap.  8vo,  cloth,  2s.  6d. 

HALF-HOURS  WITH  THE  MICROSCOPE:  A 
Popular  Guide  to  the  Use  of  the  Instrument.  With  250 
Illustrations.  Sixteenth  Thousand,  enlarged.  Fcap.  8vo, 
cloth,  plain  2 s.  6d.  ; coloured  4^. 
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SANITARY  INSTRUCTIONS:  A Series  of  Handbills 
for  general  Distribution  : — i.  Management  of  Infants; 

2.  Scarlet  Fever,  and  the  best  Means  of  Preventing  it; 

3.  Typhoid  or  Drain  Fever,  and  its  Prevention  ; 4.  Small 
Pox,  and  its  Prevention  ; 5.  Cholera  and  Diarrhoea,  and  its 
Prevention ; 6.  Measles,  and  their  Prevention.  Each,  id. ; 
per  dozen,  6d. ; per  100,  4^. ; per  1,000,  30J. 

LANKESTER , MRS. 

TALKS  ABOUT  HEALTH  : A Book  for  Boys  and  Girls; 
Being  an  Explanation  of  all  the  Processes  by  which  Life  is 
sustained.  Illustrated.  Small  8vo,  cloth,  is. 

A PLAIN  and  EASY  ACCOUNT  of  BRITISH  FERNS. 

Together  with  their  Classification,  Arrangement  of  Genera, 
Structures,  and  Functions,  Directions  for  Out-door  and  In- 
door Cultivation,  &c.  Numerous  Coloured  Illustrations. 
A New  Edition  in  preparation. 

WILD  FLOWERS  WORTH  NOTICE:  A Selection  of 
some  of  our  Native  Plants  which  are  most  attractive  for  their 
Beauty,  Uses,  or  Associations.  With  108  Coloured  Figures 
by  J.  E.  Sowerby.  Crown  8vo,  cloth  extra,  5.5-. 

LONDON  CATALOGUE  OF  BRITISH  PLANTS. 

Published  under  the  direction  of  the  London  Botanical  Ex- 
change Club,  adapted  for  marking  Desiderata  in  Exchanges  of 
Specimens ; and  for  a Guide  to  Collectors,  by  showing  the 
rarity  or  frequency  of  the  several  Species.  Seventh  Edition. 
8vo,  sewed,  6d. 

LORD,  J.  EE  AST. 

AT  HOME  IN  THE  WILDERNESS:  What  to  Do 
there  and  How  to  do  it.  A Handbook  for  Travellers  and 
Emigrants.  W ith  numerous  Illustrations  of  necessary  Baggage, 
Tents,  Tools,  &c.  &c.  Second  Edition.  Crown  8vo,  cloth,  $s. 

LOWE,  E.  J.,  F.R.A.S. 

BEAUTIFUL-LEAVED  PLANTS.  Describing  the  most 
beautiful-leaved  Plants  in  cultivation  in  this  country.  Illus- 
trated with  60  Coloured  Illustrations.  One  Volume,  super- 
royal 8 vo,  cloth,  £1  is.,  reduced  price  i6j.  For  Second  Series 
see  under  Hibberd. 

OUR  NATIVE  FERNS,  AND  THEIR  VARIETIES. 

Illustrated  with  79  Coloured  Plates,  and  909  Wood  Engrav- 
ings. Two  Volumes,  royal  8vo,  cloth,  £2  2s.,  reduced  price 

£1  11  s.  6d. 
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BRITISH  AND  EXOTIC  FERNS,  NATURAL  HIS- 
TORY OF.  Illustrated  with  479  finely  Coloured  Plates. 
Eight  Volumes,  super-royal  8vo,  cloth,  £6  6s.,  reduced  price 
£4  14J.  6d. 

NEW  AND  RARE  FERNS,  NATURAL  HISTORY 

OF.  Containing  Species  and  Varieties  not  included  in 
“Ferns,  British  and  Exotic.”  Illustrated  with  72  Coloured 
Plates  and  Woodcuts.  One  Volume,  super- royal  8vo,  cloth, 
£1  ij.,  reduced  price  16s. 

BRITISH  GRASSES,  NATURAL  HISTORY  OF. 

Illustrated  with  74  finely  Coloured  Plates.  One  Volume, 
super-royal  8vo,  cloth,  £1  is.,  reduced  price  i6j. 

MACGILLIVRAY,  W.,  F. R. S. 

NATURAL  HISTORY  of  BRITISH  QUADRUPEDS. 

With  34  Coloured  Plates.  Fcap.  8vo,  cloth,  4*.  6d. 

MANGNALL’S  HISTORICAL  & MISCELLANEOUS 
QUESTIONS.  New  Edition,  carefully  revised  and  brought 
up  to  the  Present  Time.  Well  printed  and  strongly  bound. 
i8mo,  cloth  boards,  is. 

MAR  TIM,  W.  C.  L. 

The  NATURAL  HISTORY  of  HUMMING  BIRDS. 

With  14  Coloured  Plates.  Fcap.  8vo,  cloth,  4^.  6 d. 

MASON,  FINCH. 

MY  DAY  WITH  THE  HOUNDS,  and  other  Stories. 
With  numerous  Illustrations  by  the  Author.  Crown  8vo,  cloth. 

[In  the  press. 

MAUND,  B.,  F.L.S. 

THE  BOTANIC  GARDEN  ; consisting  of  highly-finished 
Figures  of  Hardy  Ornamental  Flowering  Plants,  cultivated  in 
Great  Britain  ; with  their  Names,  Orders,  History,  Qualities, 
Culture,  and  Physiological  Observations.  Edited  by  James  C. 
Niven,  Curator  of  the  Botanic  Gardens,  Hull.  Illustrated 
with  1,250  Coloured  Figures.  Six  Volumes,  super-royal  8vo, 
cloth,  £12  12 s.,  reduced  price  £9  9.?. 

MICHOD,  C.  y. , late  Secretary  of  the  London  Athletic  Club. 
GOOD  CONDITION:  A Guide  to  Athletic  Training,  for 
Amateurs  and  Professionals.  Fourth  Thousand.  Small  8vo, 
cloth,  ij. 

MIDLAND  NATURALIST.  See  page  3i. 
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MILTON,  J.  L.,  MR.C.S . 

THE  STREAM  OF  LIFE  ON  OUR  GLOBE:  Its 

Arehives,  Traditions,  and  Laws,  as  revealed  by  Modern 
Discoveries  in  Geology  and  Palaeontology.  A Sketch  in 
Untechnical  Language  of  the  Beginning  and  Growth  of  Life, 
and  the  Physiological  Laws  which  govern  its  Progress  and 
Operations.  Second  Edition.  Crown  8vo,  cloth,  6j. 

M/VART,  ST.  GEORGE , F.R.S.,  V.P.Z.S. 

MAN  AND  APES  : An  Exposition  of  Structural  Resem- 
blances and  Differences  bearing  upon  Questions  of  Affinity 
and  Origin.  With  numerous  Illustrations.  Crown  8vo,  cloth,  6j. 

MONKHOVEN,  D.  VAN,  Ph.D. 

PHOTOGRAPHIC  OPTICS,  including  the  description  of 
Lenses  and  Enlarging  Apparatus.  With  200  Woodcuts.  Crown 
8vo,  cloth,  7 s.  6d. 

MORRIS,  Rev.  F.  0.,  B.A. 

BRITISH  BIRDS,  HISTORY  OF.  New  Edition,  En- 
larged. Illustrated  with  365  Coloured  Engravings.  Six 
Volumes,  super-royal  8vo,  cloth,  £6  6s.,  reduced  price, 
£4  14 j.  6d. 

BRITISH  BUTTERFLIES,  HISTORY  OF.  New 

Edition,  Enlarged.  Illustrated  with  72  beautifully  Coloured 
Plates.  In  One  Vol.,  super-royal  8vo,  cloth,  £1  is.,  reduced 
price  1 6s. 

BRITISH  MOTHS,  NATURAL  HISTORY  OF.  The 

Plates  contain  nearly  2000  exquisitely  Coloured  Specimens. 
Four  Vols.,  super-royal  8vo,  cloth,  £6  6s.,  reduced  price, 
£*\  14^ 

NESTS  and  EGGS  of  BRITISH  BIRDS,  NATURAL 
HISTORY  OF.  New  Edition,  Enlarged.  Illustrated 
with  233  Coloured  Plates.  Three  Vols.,  super-royal  8vo, 
cloth,  £5  3 s.,  reduced  price  £2  8.r. 

NATURALIST’S  LIBRARY  (THE).  Edited  by  Sir 
William  Jardine,  F.L.S.  F.R.S.  Containing  numerous 
Portraits  and  Memoirs  of  Eminent  Naturalists.  Illustrated 
with  1,300  Coloured  Plates.  Forty-two  Volumes,  fcap.  8vo, 
cloth,  gilt  tops,  £9  gs. 

THE  LIBRARY  comprises. — BIRDS,  15  Vols.  British 
Birds,  4 Vols.,  Sun  Birds,  Humming  Birds,  3 Vols.,  Game 
Birds,  Pigeons,  Parrots,  Birds  of  Western  Africa,  2 Vols., 
Fly-Catchers,  Pheasants  and  Peacocks,  &c.  ANIMALS, 
14  Vols.  Introduction,  Lions  and  Tigers,  British  Quadru- 
peds, Dogs,  2 Vols.,  Horses,  Ruminating  Animals,  2 Vols., 
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Elephants,  Marsupialia,  Seals,  Whales,  Monkeys,  and  Man. 
INSECTS,  7 Vols.  Introduction  to  Entomology,  British 
Butterflies  and  Moths,  2 Vols.,  Foreign  Butterflies  and  Moths, 

2 Vols.,  Beetles,  Bees.  FISHES,  6 Vols.  Introduction 
and  Foreign  Fishes,  British  Fishes,  2 Vols.,  Perch  Family, 
Fishes  of  Guiana,  2 Vols. 

Fuller  Details  of  these  will  be  found  under  the  authors’ 
names.  See  Bushnan,  Duncan,  Hamilton,  Jardine, 
Macgillivray,  Martin,  Schomburgk,  Selby,  Smith, 
Swainson,  Waterhouse. 

NAVE,  JOHANN. 

THE  COLLECTOR’S  HANDY-BOOK  of  Algae, 
Diatoms,  Desmids,  Fungi,  Lichens,  Mosses,  &c.  With 
Instructions  for  their  Preparation  and  for  the  Formation  of  an 
Herbarium.  Translated  and  Edited  by  Rev.  W.  W.  Spicer, 
M.A.  Illustrated  with  1 14  Woodcuts.  Fcap.  8vo,  cloth,  2 s.  6 d. 

NEWMAN,  EDWARD,  F.Z.S. 

BRITISH  BUTTERFLIES  (AN  ILLUSTRATED 
NATURAL  HISTORY  OF).  With  Life-size  Figures 
from  Nature  of  each  Species,  and  of  the  more  striking  Varie- 
ties, &c.  &c.  Super-royal  8vo,  cloth,  7 s.  6d. 

BRITISH  MOTHS  (AN  ILLUSTRATED  NATURAL 
HISTORY  OF).  With  Life-size  Figures  from  Nature 
of  each  Species,  and  of  the  more  striking  Varieties  ; also  full 
descriptions  of  both  the  Perfect  Insect  and  the  Caterpillar, 
together  with  Dates  of  Appearance  and  Localities  where 
found.  Super-royal  8vo,  cloth  gilt,  20 s. 

The  above  Works  may  also  be  had  in  One  Volume,  cloth  gilt,  2$s, 

NEWTON,  JOSEPH,  F.R.H.S. 

THE  LANDSCAPE  GARDENER  : A Practical  Guide 
to  the  Laying-Out,  Planting,  and  Arrangement  of  Villa 
Gardens,  Town  Squares,  and  Open  Spaces,  from  a Quarter 
of  an  Acre  to  Four  Acres.  For  the  use  of  Practical  Gar- 
deners, Amateurs,  Architects,  and  Builders.  With  24  Plans. 
Fcap.  folio,  cloth,  12 s. 

NOTES  ON  COLLECTING  AND  PRESERVING 
NATURAL  HISTORY  OBJECTS.  Edited  by  J.  E. 
Taylor,  F.L.S.,  F.G.S.,  Editor  of  “Science  Gossip.”  With 
numerous  Illustrations.  Crown  8vo,  cloth,  2s-  6d. 

Contents — Geological  Specimens,  by  the  Editor  ; Bones,  by  E.  F.  Elwin; 
Birds’  Eggs,  by  T.  Southwell,  F.Z.S.  ; Butterflies,  by  Dr.  Knaggs  ; 
Beetles,  by  E.  C.  Rye,  F.Z.S.  ; Hymenoptera,  by  J.  B.  Bridgman  ; 
Fresh-water  Shells,  by  Prof.  Ralph  Tate,  F.G.S.  ; Flowering  Plants, 
by  James  Britten,  F.L.S.  ; Trees  and  Shrubs,  by  Prof.  Buckman, 
F.G.S.;  Mosses,  by  Dr.  Braithwaite,  F.L.S. ; Fungi,  by  W.  G.  Smith, 
F.L.S. ; Lichens,  by  Rev.  J.  Crombie  ; Seaweeds,  by  W.  Grattann. 
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PASCOE,  CHARLES  E. 

SCHOOLS  FOR  GIRLS  AND  COLLEGES  FOR 
WOMEN  : A Handbook  of  Female  Education,  chiefly 
Designed  for  the  Use  of  Persons  of  the  Upper  Middle  Class. 
With  a Chapter  on  the  Higher  Employment  of  Women. 
Crown  8vo,  cloth,  5-r. 


THE  PRINCIPAL  PROFESSIONS,  A PRACTICAL 
HANDBOOK  TO.  Compiled  from  Authentic  Sources, 
and  based  on  the  most  recent  Regulations  concerning  admis- 
sion to  the  Navy,  Army,  and  Civil  Services  (Home  and  Indian), 
the  Legal  and  Medical  Professions,  the  Professions  of  a Civil 
Engineer,  Architect  and  Artist,  and  the  Mercantile  Marine. 
Crown  8vo,  cloth,  3^.  6d. 


P 


THE  DRAMATIC  LIST.  See  under  Dramatic , page  9. 


PERSONAL  APPEARANCES  IN  HEALTH  AND 
DISEASE.  Royal  i6mo,  cloth,  illustrated,  price  ir.  See 
Health  Primers,  page  29. 


PH  IN,  J.,  Editor  of  American  Journal  of  Microscopy. 

HOW  TO  USE  THE  MICROSCOPE.  Practical  Flints 
on  the  Selection  and  Use  of  the  Microscope,  intended  for 
Beginners.  Second  Edition.  Crown  8vo,  cloth,  3*.  6d. 


POMONA,  THE  HEREFORDSHIRE.  Containing  Co- 
loured Figures  and  Descriptions  of  all  the  most  esteemed 
kinds  of  Apples  and  Pears  of  Great  Britain.  Edited  by 
Robert  Hogg,  LL.D. , F.L.S.  To  be  completed  in  Six 
Parts,  4to.  Part  I.  Illustrated  with  22  Coloured  Figures 
and  numerous  Woodcuts,  price  15J.  Part  II.  Illustrated 
with  41  Coloured  Figures  and  numerous  Woodcuts,  price  2ls. 


POPULAR  SCIENCE  REVIEW:  A Quarterly  Summary 
of  Scientific  Progress  and  Miscellany  of  Entertaining  and 
Instructive  Articles  on  Scientific  Subjects,  by  the  Best  Writers 
of  the  Day.  Second  Series.  Edited  by  W.  S.  Dallas, 
F.L.S.,  F.G.S.  With  high-class  Illustrations  by  first-rate 
Artists.  The  First  Series,  edited  by  Dr.  Henry  Lawson, 
F.R.M.S.,  is  Complete  in  15  Volumes,  fully  Illustrated. 
Price  in  Parts,  fg  12s.  6d.  ; in  cloth  gilt,  £g  2s.  ; in  half 
morocco,  extra,  £11  8s.  Second  Series,  Vols.  1 and  2,  in 
Numbers,  £1  ; in  cloth  gilt,  fi  4 s.;  in  half  morocco,  extra, 
£1  12  s.  See  also  page  3 1 . 


PREMATURE  DEATH  : Its  Promotion  or  Prevention. 

Royal  i6mo,  cloth,  price  ij.  See  Health  Primers,  page  29. 
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PROCTOR , RICHARD  A .,  F.R.A.S J 

HALF-HOURS  WITH  THE  STARS:  A Plain  and 
Easy  Guide  to  the  knowledge  of  the  Constellations ; showing, 
in  12  Maps,  the  position  of  the  principal  Star-groups,  night 
after  night  throughout  the  Year,  with  Introduction  and  a 
separate  Explanation  of  each  Map.  Tenth  Thousand.  Demy 
4to,  boards,  5^. 

HALF-HOURS  WITH  THE  TELESCOPE  : APopular 
Guide  to  the  Use  of  the  Telescope  as  a means  of  Amusement 
and  Instruction.  Fifth  Edition,  Illustrated.  Fcap.  8vo, 
cloth,  2s.  6d. 

JUEKETT  MICROSCOPICAL  CLUB,  Journal  of  the. 

See  page  31. 

DOBSON,  JOHN  E. 

BOTANICAL  LABELS  for  Labelling  Herbaria,  adapted  to 
the  names  in  the  London  Catalogue  of  Plants  and  the  Manuals 
of  Professor  Babington  and  Dr.  Hooker,  with  Extra  Labels 
for  all  New  Species  and  Varieties  recorded  in  the  recent 
volumes  of  “ Thejournal  of  Botany”  and  the  Exchange  Club 
Reports.  In  all  3,576  Labels,  with  Index.  Demy  8vo,  5^. 

RUSSELL , C. 

THE  TANNIN  PROCESS.  Second  Edition,  with  Ap- 
pendix. Fcap.  8vo,  cloth,  2 s.  6d. 

iCHAIBLE,  CHARLES  H,  M.D.,  Pk.D. 

FIRST  HELP  IN  ACCIDENTS:  Being  a Surgical  Guide 
in  the  absence,  or  before  the  arrival,  of  Medical  Assistance,  for 
the  use  of  the  Public.  Fully  Illustrated.  32mo,  cloth,  is, 

SCHLEIDEN, , J.  M.,  M.D. 

THE  PRINCIPLES  OF  SCIENTIFIC  BOTANY;  or, 

Botany  as  an  Inductive  Science.  Translated  by  Dr.  Lan- 
kester.  Numerous  Woodcuts,  and  Six  Steel  Plates.  Demy 
8 vo,  cloth,  ioj.  6d. 

SCHMIDT,  ADOLPH,  assisted  by  GRUNDLER,  GRUNOW, 
JANECH ; arc. 

ATLAS  OF  THE  DIATOMACE^.  This  magnificent  work 
consists  of  Photographic  Reproductions  of  the  various  forms  of 
Diatomacese,  on  Folio  Plates,  with  description  (in  German). 
Price  to  Subscribers,  for  Twelve  Parts,  payable  in  advance, 
12 s.  To  be  Completed  in  about  25  Parts.  ( Sixteen  Parts 
are  now  ready.} 
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SCHOMBURGK,  R.  H.,M.D. 

THE  NATURAL  HISTORY  OF  THE  FISHES  OF 
BRITISH  GUIANA.  With  66  Coloured  Plates.  Two 
Vols.,  fcap.  8 vo,  cloth,  gs. 

SCIENCE  GOSSIP.  A Medium  of  Interchange  and  Gossip 
for  Students  and  Lovers  of  Nature.  Edited  by  J.  E.  Taylor, 
F.L.S.,  F.G.S.,  &c.  Published  Monthly,  with  numerous 
Illustrations.  Price  Fourpence,  or  by  post  Fivepence.  14 
Volumes  published,  price  5-r.  each.  See  also  page  32. 

SELBY,  P.  J .,  F.R.S.,  F.L.S. 

THE  NATURAL  HISTORY  OF  PIGEONS.  With  30 
Coloured  Plates.  Fcap.  8vo,  cloth,  4^.  6d. 

THE  NATURAL  HISTORY  OF  PARROTS.  With  30 
Coloured  Plates.  Fcap.  8vo,  cloth,  4 s.  6d. 

SHARPE , W.,  M.D.,  Surgeon  Army  Medical  Department. 

MAN  A SPECIAL  CREATION  ; or,  The  Pre-ordained 
Evolution  of  Species.  Crown  8vo,  cloth,  6s. 

THE  CONQUEROR’S  DREAM,  and  other  Poems.  Second 
Edition.  Crown  8vo,  cloth,  2 s.  6d. 

SHOOLBRED,  J.  N.,  Memb.  Inst.  C.E. 

ELECTRIC  LIGHTING,  and  its  Practical  Application. 
With  Results  from  existing  Examples.  Numerous  Illustra- 
tions, crown  8vo,  cloth,  5^. 

SHOOTING  ON  THE  WING.  Plain  Directions  for  ac- 
quiring the  art  of  Shooting  on  the  Wing.  With  useful  Hints 
concerning  all  that  relates  to  Guns  and  Shooting,  and  particu- 
larly in  regard  to  the  Art  of  Loading  so  as  to  Kill.  By  an 
Old  Gamekeeper.  Crown  8vo,  cloth,  3J.  6d. 

SIMMONDS,  P.  Z.,  Editor  of  the  Journal  of  Applied  Science. 

WASTE  PRODUCTS  AND  UNDEVELOPED  SUB- 
STANCES : A Synopsis  of  Progress  made  in  their  Economic 
U tilization  during  the  last  Quarter  of  a Century,  at  Home  and 
Abroad.  Third  Edition.  Crown  8vo,  cloth,  gs. 

SCIENCE  AND  COMMERCE  : Their  Influence  on  our 
Manufactures.  Fcap.  8vo,  cloth,  6s. 

SKIN  (THE)  AND  ITS  TROUBLES.  Royal  i6mo,  cloth, 
illustrated,  price  is.  See  Health  Primers,  page  29. 

SMITH,  Lieut.  Col.  C.  H. 

THE  NATURAL  HISTORY  OF  DOGS.  With  60 
Coloured  Plates.  Two  Vols.,  fcap.  8vo,  cloth,  gs. 

THE  NATURAL  HISTORY  OF  HORSES.  With  35 
Coloured  Plates.  Fcap.  8vo,  cloth,  45-.  6d. 
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THE  NATURAL  HISTORY  OF  MAMMALIA.  With 
30  Coloured  Plates.  Fcap.  8vo,  cloth,  4 s.  6d. 

THE  NATURAL  HISTORY  OF  MAN.  With  34  Plates. 
Fcap.  8vo,  cloth,  4 s.  6d. 

SMITH \ 7.,  A.L.S.,  late  Curator  of  the  Royal  Gardens , Kew. 

FERNS,  BRITISH  AND  FOREIGN  : The  History, 
Organography,  Classification,  and  Examination  of  the  Species 
of  Garden  Ferns,  with  a Treatise  on  their  Cultivation,  and 
Directions  showing  which  are  the  best  adapted  for  the  Hot- 
house, Greenhouse,  Open  Air  Fernery,  or  Wardian  Case.  With 
an  Index  of  Genera,  Species,  and  Synonyms.  Fourth  Edition, 
revised  and  greatly  enlarged,  with  New  Figures,  &c.  Crown 
8 vo,  cloth,  7 s.  6d. 

BIBLE  PLANTS:  Their  History.  With  a Review  of  the 
Opinions  of  Various  Writers  regarding  their  Identification. 
Illustrated  with  10  Lithographic  Plates  by  W.  H.  Fitch, 
F.L.S.  Crown  8vo,  cloth,  5 s. 

SMITH , WORTHINGTON,  F.L.S. 

MUSHROOMS  AND  TOADSTOOLS:  How  to  Distin- 
guish easily  the  Difference  between  Edible  and  Poisonous 
Fungi.  Two  large  Sheets,  containing  Figures  of  29  Edible 
and  31  Poisonous  Species,  drawn  the  natural  size,  and 
Coloured  from  Living  Specimens.  With  descriptive  letter- 
press,  6s.  ; on  canvas,  in  cloth  case  for  pocket,  ioj.  6d. ; on 
canvas,  on  rollers  and  varnished,  ioj.  6d.  The  letterpress  may 
be  had  separately,  with  key-plates  of  figures,  is. 

SOWERBY,  7 

ENGLISH  BOTANY.  Containing  a Description  and  Life- 
size  Drawing  of  every  British  Plant.  Edited  and  brought  up 
to  the  Present  Standard  of  Scientific  Knowledge,  by  T. 
Boswell  Syme,  LL.D.,  F.L.S.,  &c.  With  Popular  De- 
scriptions of  the  Uses,  History,  and  Traditions  of  each 
Plant,  by  Mrs.  Lankester.  Complete  in  11  Volumes, 
cloth,  £22  8s. ; half  morocco,  ^24  12 s.  ; whole  morocco, 
£28  3s.  6d. 

SPICER,  Rev.  W.  W.,  M. A. 

A HANDBOOK  OF  THE  PLANTS  OF  TASMANIA. 

Illustrated  with  Woodcuts  and  a Coloured  Frontispiece. 
Crown  8vo,  cloth,  Js.  6d. 

STABLES , W.,  M.D. 

MEDICAL  LIFE  IN  THE  NAVY.  Being  the  Experiences 
of  a Naval  Surgeon,  described  for  Non-professional  Readers. 
Fcap.  8vo,  cloth,  2 s.  6 d. 
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STEINMETZ , A. 

SMOKER’S  GUIDE  (THE),  PHILOSOPHER  AND 
FRIEND.  What  to  Smoke — What  to  Smoke  With — and 
the  whole  “What’s  What”  of  Tobacco,  Historical,  Bota- 
nical, Manufactural,  Anecdotal,  Social,  Medical,  &c.  Sixth 
Thousand.  Royal  32mo,  cloth,  I*. 

SIVA  INS  ON,  W.,  F.E.S.,  E.L.S. 

THE  NATURAL  HISTORY  OF  THE  BIRDS  OF 
WESTERN  AFRICA.  With  64  Coloured  Plates.  Two 
vols.,  fcap.  8vo,  cloth,  gs. 

THE  NATURAL  HISTORY  OF  FLYCATCHERS. 

With  31  Coloured  Plates.  Fcap.  8vo,  cloth,  4J.  6d. 

S YMONDS,  Rev.  W.  S. , Rector  of  Pendock. 

OLD  BONES;  or,  Notes  for  Young  Naturalists.  With 
References  to  the  Typical  Specimens  in  the  British  Museum. 
Second  Edition,  much  improved  and  enlarged.  Numerous 
Illustrations.  Fcap.  8vo,  cloth,  2 s.  6d. 

TATE , Professor  RALPH,  F.G.S. 

BRITISH  MOLLUSKS;  or,  Slugs  and  Snails,  Land  and 
Fresh -water.  A Plain  and  Easy  Account  of  the  Land  and 
Fresh-water  Mollusks  of  Great  Britain,  containing  Descrip- 
tions, Figures,  and  a Familiar  Account  of  the  Habits  of  each 
Species.  Numerous  Illustrations,  coloured  by  hand.  Fcap. 
8vo,  cloth,  6s. 

7AYL0R,  f.  E.,  F.L.S.,  F.G.S.,  Editor  of  “ Science  Gossip T 

FLOWERS  : Their  Origin,  Shapes,  Perfumes,  and  Colours. 
Illustrated  with  32  Coloured  Figures  by  Sowerby,  and  161 
Woodcuts.  Second  Edition.  Crown  8vo,  cloth  gilt,  7 s.  6d. 

HALF-HOURS  IN  THE  GREEN  LANES.  A Book 
for  a Country  Stroll.  Illustrated  with  300  Woodcuts.  Fifth 
Edition.  Crown  8vo,  cloth,  4s. 

HALF-HOURS  AT  THE  SEA  SIDE;  or,  Recreations 
with  Marine  Objects.  Illustrated  with  250  Woodcuts.  Fourth 
Edition.  Crown  8vo,  cloth,  4s. 

GEOLOGICAL  STORIES  : A Series  of  Autobiographies  in 
Chronological  Order.  Numerous  Illustrations.  Fourth  Edition. 
Crown  8vo,  cloth,  4.1.  6d. 

THE  AQUARIUM  : Its  Inhabitants,  Structure,  and  Manage- 
ment. With  238  Woodcuts.  Crown  8vo,  cloth  extra,  6s. 

See  also  Notes  on  Collecting  and  Preserving  Natural 
History  Objects, 19. 
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TRIMEN, i /Z,  iJf.Z.  f'Zwar.  J,  Z.Z.A.,  and  DYER,  W.  T.,  B.A. 

THE  FLORA  OF  MIDDLESEX:  A Topographical  and 
Historical  Account  of  the  Plants  found  in  the  County.  With 
Sketches  of  its  Physical  Geography  and  Climate,  and  of  the 
Progress  of  Middlesex  Botany  during  the  last  Three  Centu- 
ries. With  a Map  of  Botanical  Districts.  Crown  8vo,  12 s.  6d 
TRIPP,  F.  E. 

BRITISH  MOSSES:  Their  Homes,  Aspects,  Structure,  and 
Uses.  Containing  a Coloured  Figure  of  each  Species,  etched 
from  Nature.  Illustrated  with  39  beautifully  Coloured  Plates. 
Two  Vols.,  super-royal  8vo,  cloth,  £2  1 os.,  reduced  price, 
£1  17s.  6 d. 

TROTTER,  M.  E. 

A METHOD  OF  TEACHING  PLAIN  NEEDLE- 
WORK IN  SCHOOLS.  Illustrated  with  Diagrams  and 
Samplers.  New  Edition,  revised  and  arranged  according  to 
Standards.  Demy  8vo,  cloth,  2 s.  6d. 

TURNER,  M.,  and  HARRIS,  W. 

A GUIDE  to  the  INSTITUTIONS  and  CHARITIES 
for  the  BLIND  in  the  United  Kingdom.  Together  with 
Lists  of  Books  and  Appliances  for  their  Use,  a Catalogue 
of  Books  published  upon  the  subject  of  the  Blind,  and 
a List  of  Foreign  Institutions,  &c.  Demy  8vo,  cloth,  3J. 

TWINING,  THOMAS,  F.S.A. 

SCIENCE  MADE  EASY.  A Connected  and  Progressive 
Course  of  Ten  Familiar  Lectures.  Six  Parts,  4to,  price  is. 
each.  Contents: — Parti.  Introduction,  explaining  the  purpose 
of  the  present  Course,  and  its  use  in  Schools,  or  for  Home 
Study. — Part  II.  Lecture  I.  The  first  Elements  of  Mechani- 
cal Physics.  Lecture  II.  Mechanical  Physics  ( continued ). — 
Part  III.  Lecture  III.  Mechanical  Physics  ( concluded ). 
Lecture  IV.  Chemical  Physics. — Part  IV.  Lecture  V.  In- 
organic Chemistry.  Lecture  VI.  Organic  Chemistry. — Part 
V.  Lecture  VII.  Outlines  of  the  Mineral  and  Vegetable  King- 
doms. Lecture  VIII.  Outlines  of  the  Animal  Kingdom. — 
Part  VI.  Lecture  IX.  Human  Physiology,  with  Outlines  of 
Anatomy.  Lecture  X.  Human  Physiology  ( concluded ). 

A Series  of  Diagrams  illustrating  the  above  has  been  published, 
a list  of  which  may  be  had  on  application . The  price  of  a Com- 
plete Set  of  Diagrams  is  £1  ; the  cost  of  the  separate  sheets  varies 
from  6 d.  to  4^. 

“ For  their  perspicuity,  cheapness  and  usefulness,  we  heartily  commend  this 
course  of  Lectures  to  all  primary  schools  and  to  very  many  populous  localities 
where  it  is  desired  by  influential  residents  to  impart  pleasing  and  instructive 
information  free  from  high-class  scientific  phraseology S — y ournal  of  Applied 
Science. 
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UP  THE  RIVER  from  WESTMINSTER  to  WINDSOR. 

A Panorama  in  Pen  and  Ink.  Illustrated  with  81  Engravings 
and  a Map  of  the  Thames.  Demy  8vo,  Lr.  6d. 

VICTORIA  INSTITUTE,  or  Philosophical  Society  of 
Great  Britain,  Journal  of  the  Transactions  of.  Edited  by 
the  Honorary  Secretary,  Captain  F.  W.  H.  Petrie, 
F.R.S.L.,  F.G.S.,  &c.  Demy  8vo.  Vol.  XII.  Parti.  >js.  6 d. 
Part  II.  3-f.  6d.  Vols.  I.  to  XI.,  cloth,  gilt  tops,  price 
£i  is.  each.  Most  of  the  more  important  articles  are 
published  also  in  pamphlet  form.  A list  of  these  may  be 
had  on  application. 

VINCENT,  JOHN. 

COUNTRY  COTTAGES:  A Series  of  Designs  for  an  Im- 
proved Class  of  Dwellings  for  Agricultural  Labourers.  Folio, 
cloth,  12  s. 

WAITE,  S.  C. 

GRACEFUL  RIDING:  A Pocket  Manual  for  Equestrians. 
Illustrated.  Fcap.  8vo,  cloth,  2 s.  6a. 

WALFORD , E.,  M. A.,  Late  Scholar  of  Balliol  College,  Oxford. 

PLEASANT  DAYS  IN  PLEASANT  PLACES : 
Notes  of  Home  Tours.  Contents:  Dorney  and  Burnham — 
Shanklin — Iiadleigh — St.  David’s — Winchilsea — Sandwich 
— St.  Osyth’s  Priory — Richborough  Castle — Great  Yarmouth 
— Old  Moreton  Hall — Cumnor — Ightham — Shoreham  and 
Bramber  — Beaulieu  — Kenilworth  — Tattershall  Tower  — 
Tower  of  Essex.  Second  Edition.  Illustrated  with  numerous 
Woodcuts.  Crown  8vo,  cloth  extra,  5j. 

THE  COUNTY  FAMILIES;  or,  Royal  Manual  of  the 
Titled  and  Untitled  Aristocracy  of  the  Three  Kingdoms.  It 
contains  a complete  Peerage,  Baronetage,  Knightage,  and 
Dictionary  of  the  Landed  Commoners  of  England,  Scotland, 
Wales,  and  Ireland,  and  gives  a Brief  Notice  of  the  Descent, 
Birth,  Marriage,  Education,  and  Appointments  of  each  Person 
(in  all  about  n,ooo),  his  Heir  Apparent  or  Presumptive,  a 
Record  of  the  Offices  which  he  has  held,  together  with  his 
.Town  Address  and  Country  Residences.  1,200  pages. 
Imp.  8vo,  cloth  gilt,  £ 2 ioj.  Published  annually. 

THE  SPIILLING  PEERAGE.  Containing  an  Alphabetical 
List  of  the  House  of  Lords,  Dates  of  Creation,  Lists  of 
Scotch  and  Irish  Peers,  Addresses,  &c.  32mo,  cloth,  is. 

Published  annually. 
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THE  SHILLING  BARONETAGE.  Containing  an  Alpha- 
betical  List  of  the  Baronets  of  the  United  Kingdom,  Short 
Biographical  Notices,  Dates  of  Creation,  Addresses,  &c. 
32mo,  cloth,  is.  Published  annually. 

THE  SHILLING  KNIGHTAGE.  Containing  an  Alpha- 
betical List  of  the  Knights  of  the  United  Kingdom,  Short 
Biographical  Notices,  Dates  of  Creation,  Addresses,  &c. 
32mo,  cloth,  is.  Published  annually. 

THE  SHILLING  HOUSE  OF  COMMONS.  Containing 
a List  of  all  the  Members  of  the  British  Parliament,  their  Town 
and  Country  Addresses,  &c.  32mo,  cl.,  i s.  Published  annually. 

THE  COMPLETE  PEERAGE,  BARONETAGE, 
KNIGHTAGE,  AND  HOUSE  OF  COMMONS.  In 
One  Volume,  royal  32mo,  cloth  extra,  gilt  edges,  5-r.  Pub- 
lished annually. 

WATERHOUSE,  G.  R. 

THE  NATURAL  HISTORY  OF  MARSUPIALIA. 

With  34  Coloured  Plates.  Fcap.  8vo,  cloth,  45-.  6d. 

WATFORD  NATURAL  HISTORY  SOCIETY,  Trans- 
actions of  the.  Demy  8vo,  Illustrated.  Vol.  I.,  10  Parts, 
IOJ.  6 d.;  Vol.  II.,  Part  I.,  is.  6 d.;  Part  II.,  lx.  6d.;  Part 
III.,  is. ; Part  IV.,  is.  6d. 

WHINFIELD , W.  H. 

ETHICS  OF  THE  FUTURE.  Demy  8vo,  cloth,  1 2s. 

WILSON’S  AMERICAN  ORNITHOLOGY;  or,  Natural 
History  of  the  Birds  of  the  United  States  ; with  the  Continua- 
tion by  Prince  Charles  Lucian  Bonaparte.  New  and 
Enlarged  Edition,  completed  by  the  insertion  of  above  One 
Hundred  Birds  omitted  in  the  original  Work,  and  by  valuable 
Notes  and  Life  of  the  Author  by  Sir  William  Jardine. 
Three  Vols.  Large  Paper, 'demy  4to,  with  Portrait  of  Wilson, 
and  103  Plates,  exhibiting  nearly  400  figures,  carefully  Co- 
loured by  hand,  half-Roxburghe,  £6  6s. 

WOOSTER,  DAVID. 

ALPINE  PLANTS.  Descriptions  and  103  accurately 
Coloured  Figures  of  some  of  the  most  striking  and  beautiful 
of  the  Alpine  Flowers.  One  Vol.,  super-royal  8vo,  cloth, 
£1  5 s. , reduced  price,  i8j.  9 d. 

ALPINE  PLANTS.  Second  Series.  Containing  Fifty-four 
Coloured  Plates,  with  one  or  two  Figures  on  each  Plate. 
Descriptions  and  accurately  Coloured  Figures  of  the  most 
striking  and  beautiful  of  the  Alpine  Plants.  One  Vol.,  super- 
royal 8vo,  cloth,  £1  $s.,  reduced  price  i8j.  9 d. 
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WYNTER , ANDREW,  M.D.,  M.R.C.P. 

SUBTLE  BRAINS  AND  LISSOM  FINGERS  : Being 
some  of  the  Chisel  Marks  of  our  Industrial  and  Scientific 
Progress.  Third  Edition,  revised  and  corrected  by  Andrew 
Steinmetz.  Fcap.  8vo,  cloth,  3 s.  6d. 

CURIOSITIES  OF  CIVILIZATION.  Being  Essays  re- 
printed  from  the  Quarterly  and  Edinburgh  Reviews.  Crown 
8vo,  cloth,  6s. 

ZERFFI,  G.  G.,  PhD.,  F.R.S.L. 

MANUAL  of  the  HISTORICAL  DEVELOPMENT 
OF  ART — Prehistoric,  Ancient,  Hebrew,  Classic,  Early 
Christian.  With  special  reference  to  Architecture,  Sculpture, 
Painting,  and  Ornamentation.  Crown  8vo,  cloth,  6s. 

SPIRITUALISM  AND  ANIMAL  MAGNETISM.  A 
Treatise  on  Spiritual  Manifestations,  &c.  &c.,  in  which  it  is 
shown  that  these  can,  by  careful  study,  be  traced  to  Natural 
Causes.  Third  Edition.  Crown  8vo,  sewed,  is. 


OUR  ACTORS  AND  ACTRESSES. 


“Mr.  Pascoe’s  book  of  reference  should  have  a large  sale.  It  is  a model  of 
what  such  a compilation  should  be — full,  without  being  tedious — impartial,  accu- 
rate, and  amusing.  A difficult  task  has  been  well  executed.” — The  World. 


Crown  8vo,  morocco  gilt,  12 s.  6d. 

THE  DRAMATIC  LIST: 

A Record  of  the  Principal  Performances  of  Living  Actors  and 
Actresses  of  the  British  Stage. 

With  Criticisms  from  Contemporary  Journals. 

Edited  by  CHARLES  EYRE  PASCOE. 

This  important  work  contains  Biographical  Sketches  of  all  the  more  pro- 
minent Living  Actors  and  Actresses  of  the  British  Stage,  together  with  Critical 
Notices  of  their  performances,  extracted  from  contemporary  journals.  Among 
the  names  included  will  be  found  those  of  James  Anderson,  Mr.  and  Mrs. 
Bancroft,  Kate  Bateman,  Dion  Boucicault,  Lionel  Brough,  J.  B. 
Buckstone,  H.  J.  Byron,  Madame  Celeste,  Mr.  and  Mrs.  Chippendale, 
John  S.  Clarke,  John  Clarke,  John  Clayton,  W.  Creswick,  Charles 
Dillon,  E.  Falconer,  W.  Farren,  Ellen  Farren,  Helen  Faucit,  C.  A. 
Fechter,  David  Fisher,  Lydia  Foote,  Isabel  Glyn,  John  Hare,  Caroline 
Heath,  Louisa  Herbert,  G.  Honey,  H.  Howe,  Henry  Irving,  David 
James,  J.  Jefferson,  Mrs.  Charles  Kean,  Mrs.  Keeley,  Adelaide  Kemble, 
Fanny  Kemble,  Mr.  and  Mrs.  Kendal,  Charles  Mathews,  Adelaide 
Neilson,  Henry  Neville,  John  Parry,  S.  Phelps,  Amy  Sedgwick,  E.  A. 
Sothern,  Mrs.  Stirling,  Barry  Sullivan,  Edward  Terry,  Ellen  Terry, 
Kate  Terry,  J.  L.  Toole,  Benjamin  Webster,  Alfred  Wigan,  Hermann 
Vezin,  Mrs.  John  Wood,  and  numerous  others. 
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Demy  i6mo,  cloth,  Price  One  Shilling. 

HEALTH  PRIMERS. 

EDITORS: 

J.  Langdon  Down,  M.D.,  F.R.C.P.,  Henry  Power,  M.B.,  F.R.C.S. 
J.  Mortimer-Granville,  M.D.,  John  Tweedy,  F.R.C.S. 


Under  this  title  is  being  issued  a Series  of  Shilling  Primers  on 
subjects  connected  with  the  Preservation  of  Health,  written  and  edited  by 
eminent  medical  authorities. 

The  list  of  Contributors  includes  the  following  names : — 

W.  H.  Allchin,  M.B.,  Lond.,  M.R.C.S.,  G.  W.  Balfour,  M.D., 
F.R.C.P.E.,  J.  Crichton  Browne,  M.D.,  LLD.,  F.R.S.E.,  Sidney 
Coupland,  M.D.,  M.R.C.P.,  John  Curnow,  M.D.,  F.R.C.P.,  J. 
Langdon  Down,  M.D.,  F.R.C.P.,  Robert  Farquharson,  M.D. 
Edin.,  M.R.C.P.,  Tilbury  Fox,  M.D.,  F.R.C.P.,  J.  Mortimer- 
Granville,  M.D.,  F.G.S.,  F.S.S.,  W.  S.  Greenfield,  M.D., 
F.R.C.P.,  C.  W.  Heaton,  F.C.S.,  Harry  Leach,  M.R.C.P.,  G. 
Poore,  M.D.,  F.R.C.P.,  Henry  Power,  M.B.,  F.R.C.S.,  W.  L. 
Purves,  M.D.,  F.R.C.S.,  J.  Netten  Radcliffe,  Ex.-Pres.  EpidL 
Soc.,  &c.,  C.  H.  Ralfe,  M.A.,  M.D.,  S.  Ringer,  M.D.,  F.R.C.P., 
John  Tweedy,  F.R.C.S.,  John  Williams,  M.D.,  F.R.C.P. 

The  following  Volumes  are  now  ready  : — 

Premature  Death  : Its  Promotion  and  Prevention. 
Alcohol:  Its  Use  and  Abuse. 

Exercise  and  Training. 

The  House  and  its  Surroundings. 

Personal  Appearances  in  Health  and  Disease. 

Baths  and  Bathing. 

The  Skin  and  its  Troubles. 

The  Heart  and  its  Functions. 


To  be  followed  by — 


The  Nerves. 

The  Ear  and  Hearing. 
The  Head. 

Clothing  and  Dress. 
Water. 

Fatigue  and  Pain. 

The  Eye  and  Vision. 


The  Throat  and  Voice. 
Temperature  in  Health  and 
Disease. 

Health  of  Travellers. 
Health  in  Schools. 

Breath  Organs. 

Foods  and  Feeding, 


London  : DAVID  BOGUE,  3,  St.  Martin’s  Place,  W.C. 


30 


DAVID  BOGUE, 


BOGUE’S  HALF-HOUR  VOLUMES. 


THE  GREEN  LANES  : A Book  for  a Country  Stroll.  By 
J.  E.  Taylor,  F.L.S.,  F.G.S.  Illustrated  with  300  Woodcuts.  Fifth 
Edition.  Crown  8vo,  cloth,  45. 

THE  SEA-SIDE;  or,  Recreations  with  Marine  Objects. 
By  J.  E.  Taylor,  F.L.S.,  F.G.S.  Illustrated  with  150  Woodcuts.  Fourth 
Edition.  Crown  8vo,  cloth,  4J. 

GEOLOGICAL  STORIES:  A Series  of  Autobiographies  in 

Chronological  Order.  By  J.  E.  Taylor,  F.L.S.,  F.G.S.  Numerous 
Illustrations.  Fourth  Edition.  Crown  8vo,  cloth,  4J. 

THE  AQUARIUM  : Its  Inhabitants,  Structure,  and  Manage- 
ment. By  J.  E.  Taylor,  F.L.S.  F.G.S.  With  238  Woodcuts.  Second 
Edition.  Crown  8vo,  cloth  extra,  6s. 

THE  MICROSCOPE  : A Popular  Guide  to  the  Use  of  the 
Instrument.  By  E.  Lankester,  M.D.,  F.R.S.  With  250  Illustrations. 
Sixteenth  Thousand.  Fcap.  8vo,  cloth  plain,  2s.  6d. ; coloured,  4 s. 

THE  TELESCOPE  : A Popular  Guide  to  its  Use  as  a 
means  of  Amusement  and  Instruction.  By  R.  A.  Proctor,  B.A.  With 
numerous  Illustrations  on  Stone  and  Wood.  Fifth  Edition.  Fcap.  8vc, 
cloth,  2 s.  6d. 

THE  STARS  : A Plain  and  Easy  Guide  to  the  Constellations. 
By  R.  A.  Proctor,  B.A.  Illustrated  with  12  Maps.  Tenth  Thousand. 
Demy  4to,  boards,  55. 

ENGLISH  ANTIQUITIES.  By  Llewellynn  Jewitt, 

F.S.A.  Contents: — Barrows,  Stone  Arches,  Cromlechs  — Implements  of 
Flint  and  Stone — Celts  and  other  Instruments  of  Bronze — Roman  Roads, 
Towns,  &c.  — Tesselated  Pavements,  Temples,  Altars  — Ancient  Pottery- 
Arms  and  Armour — Sepulchral  Slabs  and  Brasses — Coins — Church  Bells — 
Glass — Stained  Glass — Tiles — Tapestry — Personal  Ornaments,  &c.  With 
300  Woodcuts.  Second  Edition.  Crown  8vo,  cloth  extra,  5 s. 

ENGLISH  FOLK-LORE.  By  the  Rev.  T.  F.  Thiselton 

Dyer.  Contents:  — Trees  — Plants — Flowers  — The  Moon  — Birds  — 
Animals — Insects — Reptiles—  Charms — Birth — Baptism  — Marriage— Death 
— Days  of  the  Week — The  Months  and  their  Weather  Lore— Bells — Miscel- 
laneous Folk-Lore.  Crown  8vo,  cloth,  5 s. 

PLEASANT  DAYS  IN  PLEASANT  PLACES.  Notes 

of  Home  Tours.  By  Edward  Walford,  M.A.,  late  Scholar  of  Balliol 
College,  Oxford,  Editor  of  “County  Families,”  &c.  Contents: — Dorney 
and  Burnham — Shanklin — Hadleigh — St.  David’s — Winchilsea — Sandwich 
— St.  Osyth’s  Priory — Richborough  Castle — Great  Yarmouth — Old  Moreton 
Hall— Cumnor — Ightham— Shoreham  and  Bramber — Beaulieu— Kenilworth 
— 'I'attershall  Tower — Tower  of  Essex.  Illustrated  with  numerous  Wood- 
cuts.  Second  Edition.  Crown  8vo,  cloth  extra,  $s. 

Other  Volumes  in  Preparation . 


London:  DAVID  BOGUE,  3,  St.  Martin’s  Place,  W.C. 


3,  St.  Martin's  Place , W.C. 


3i 


PUBLISHED  QUARTERLY,  Price  2 s.  6d. 

THE  POPULAR  SCIENCE  REVIEW: 

A Quarterly  Summary  of  Scientific  Progress  and  Miscellany  of 
Entertaining  and  Instructive  Articles  on  Scientific  Subjects. 


Edited  by  W.  S.  DALLAS,  F.  L.  S., 


Assistant  Secretary  of  the  Geological  Society. 


In  addition  to  Articles  which  are  of  abiding  interest,  the 
Popular  Science  Review  contains  a Complete  Record  of  Pro- 
gress in  every  Department  of  Science,  including : 


Astronomy. 

Botany. 

Chemistry. 

Ethnology. 


Geography. 

Geology. 

Mechanics. 

Metallurgy. 


Microscopy. 

Photography. 

Physics. 

Zoology. 


Quarterly,  price  2s.  6d.  ; Annual  Subscription  (by  post),  icw.  led. 

Volumes  I.  to  XVII.  may  be  had,  bound  in  cloth , 
price  1 2s.  each. 


PUBLISHED  MONTHLY,  Price  6d. 

THE  MIDLAND  NATURALIST. 

The  Journal  of  the  Associated  Natural  History,  Philosophical, 
and  Archseological  Societies  and  Field  Clubs  of  the  Midland 
Counties.  Edited  by  E.  W.  Badger,  and  W.  J.  Harrison, 
F.G.S.'Demy  8vo,  Illustrated.  Vol.  I.  now  ready,  cloth,  7 s.  6 d.  ; 
Vol.  II.  commenced  January,  1879. 


PUBLISHED  MONTHLY,  Price  is. 

THE  JOURNAL  OF  CONCHOLOGY. 

Containing  Original  Communications,  Descriptions  of  New 
Species,  &c.  Demy  8vo.  Parts  1 to  8,  6d.  each  ; Parts  9 to  17, 
is.  each.  The  New  (Monthly)  Series  commenced  January,  1879. 


THE  JOURNAL  OF  THE  QUEKETT 
MICROSCOPICAL  CLUB. 

Demy  8vo,  Illustrated.  Parts  1 to  40  (Vol.  V.,  Part  5)  are 
published,  is.  each.  A few  Sets  of  Vols.  I.  to  IV.  may  still  be 
had,  bound  in  cloth  gilt,  price  £2  2s. 


London  : DAVID  BOGUE,  3,  St.  Martin’s  Place,  W.C. 


DAVID  BOGUE , 3,  St.  Martin's  Place , W.C. 


Monthly,  price  4 d.  ; Annual  Subscription,  5.5-.  (including  Postage). 

HARDWICKE’S 

SCIENCE  GOSSIP: 

An  Illustrated  Medium  of  Interchange  and  Gossip 
for  Shidents  and  Lovers  of  Nature. 

Edited  by  J.  E.  TAYLOR,  Ph.D.,  F.L.S.,  F.G.S.,  &c. 

Numerous  Illustrations. 

14  Volumes  are  noiv  published , in  cloth , price  5 .s',  each. 

Vol.  XV.  commenced  January,  1879. 

Among  the  subjects  included  in  its  pages  will  be  found : 
Aquaria,  Bees,  Beetles,  Birds,  Butterflies,  Ferns,  Fish, 
Flies,  Fossils,  Fungi,  Geology,  Lichens,  Micro- 
scopes, Mosses,  Moths,  Reptiles,  Seaweeds, 

Spiders,  Wild  Flowers,  Worms, 

&c. , &c. 


“This  is  a very  pleasant  journal, 
that  costs  only  fourpence  a month, 
and  from  which  the 
reader  who  is  no  na- 
turalist ought  to  be 
able  to  pick  up  a 
good  fourpenny-worth 
of  pleasant  informa- 
tion. It  is  conducted 
and  contributed  to  by 
expert  naturalists,  who 
are  cheerful  compa- 
nions, as  all  good  na- 
turalists are ; technical 
enough  to  make  the 
general  reader  feel 
that  they  are  in  ear- 
nest, and  are  not  in- 
sulting him  by  writing 
down  to  his  compre- 
hension, but  natural 
enough  and  direct 
enough  in  their  records 
of  facts,  their  ques- 
tioning and  answering 
each  other  concerning 
curiosities  of  nature. 


The  reader  who  buys  for  himself  their 
monthly  budget  ofnotesand discussions 
upon  pleasant  points 
in  natural  history  and 
science,  will  probably 
find  his  curiosity  ex- 
cited and  his  interest 
in  the  world  about 
him  taking  the  form 
of  a little  study  of 
some  branch  of  the 
sort  of  knowledge  that 
has  won  his  readiest 
attention.  For  when 
the  study  itself  is  so 
delightful,  and  the  en- 
thusiasm it  excites  so 
genuine  and  well-di- 
rected, these  enthu- 
siasms are  contagious. 
The  fault  is  not  with 
itself,  but  with  the 
public,  if  this  little 
magazine  be  not  in 
favour  with  a very 
large  circle  of  read- 
ers.’ ’ — Examiner. 
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